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TEXACO REGAL OILS 
CCAR LY: 


Additives alone won't make a good turbine oil. But 
lexac Regal Oils (R G& O) combine a base stock 
(Texaco Regal Oil), that is a world-famous carbine 
oul in its own right, with effective additives that en 
hance its natural resistance to rust and oxidation, Then 


special 


processing makes tt anti-foan ing 

Result double assurance of extra protection tor 
your turbines. This has been proved by the continuous 
records that arc kept of every Texaco lubricated tur 
bine. Texaco Regal Oils (R & O) have remarkablk 
records for long service life, absence of sludge torma 


tions, protection ag st rust and toan 


Texaco Regal Oils (R © O) keep turbine lubricating 
systems clean, bearings constanth protected, governor 
ction sensitive and alert. They meet the stringent 
requirements of all leading turbine builders and 
there is a complete line co assure effective lubrication 


i 


nae ill operating conditions 


Let a Texaco Lubrication Engineer help you get 


more ethcient performance it lower cost . trom 


all your power plant machinery. Just call the nearest 


of the more than 2,000 Texaco Wholesale Distributing 


Plants in the 48 States, or write The Texas ¢ ompany, 


135 East 42nd Street, New York 17, N. ¥ 


TEXACO Regal Oils (R&O 


FOR 


ALL 


TURBINES 





OF PERSONAL INTEREST 


Nobody likes mistakes. Making 
one in the utility business can stand 
out like a sore thumb because it moy 
bring discomfort or at least inconven 
ience to a good many customers 


Sometimes people do pull the wrong 
switches, give improper instructions 
place ground wires incorrectly, etc 
They call these operating mistakes. 

Pennsylvania Power & Light made 
so many of them in 1948 that the 
company became concerned at a 
downward trend in operating effi 
ciency.”’ 

Something had to be done, that was 
clear. First step was to get detailed 
knowledge of past mistakes, then 
maybe future ones could be reduced. 

Operating history for 25 years was 
studied minutely to try to find 

1, Major factors responsible for 
frequency of mistakes 

2. Personal factors responsible 

3. Occupational conditions  re- 
sponsible 

Some surprising facts came to light 
For example: operating mistakes fol 
low business cycles. Employees make 
far more mistakes during periods of 
prosperity than they do in times of 
depression 

The findings (which may help you 
nvoid some mistakes) are documented 
and charted by V. O. Boland, Super 
visor of Operating Instructions, Penn 
syivania Power & Light Co, in Elec- 
trical World for Aug. 14. Electrical 
World constantly changes to fit the 
Jesires and needs of its readers. Our 
rewest change is a small one-—the 

Letters to the Editor’’ page is now the 
last page in the magazine (next to the 

third cover It's a more convenient 
place because “‘Letters to the Editor’ 

growing in popularity 
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Pre-assembled cable, messenger and binder construction 
goes up fast and easy — all in one operation. No special 
equipment or technique is required. Important time and 
installation costs are saved. 


Installation economies provided by Hazard Self-Support- 
ing Cable design reduce your first costs. Aad once up, 
little or no maintenance is required. Lasting protection 
against the roughest weather, tree branches, sun, oil, 
moisture, efc., is provided by the exceptional mechanical 
strength of the cable design, the well known, tough 
characteristics of a Hazaprene (neoprene compound 
developed by Hazard) Sheath, and the long-aging, mois 
ture resistant qualities of Hazard Watertite insulation 
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Full support between points of suspension is provided 
by a Copperweld messenger, bound to the cable by a 
spirally wound metallic tape. This simple all-in-one 
construction (cable, messenger, binder) results in a 
compact cable design that requires little space, makes 
a neat appearing installation. 


a 


ypical of the benefits and advantages gained 
through the use of Hazard Self-Supporting Aerial 
Cable is this neat appearing installation at The L. S. 
Starrett Company, Athol, Mass. More and more in- 
dustrial plants, as well as utilities are turning to self- 
supporting cable in answer to today’s needs for cir- 
cuit expansion and modernization. A wide variety of 
cable designs meets all types of service requirements. 

It will pay you to write for full information about 
the advantages of Hazard Self-Supporting Aerial 
Cable or ask your Hazard representative. Hazard 
Insulated Wire Works, Division of The Okonite 
Company, Wilkes-Barre, Pennsylvania, 


esr 
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These Automatic Insulating Line Splice Section- 
alizers offer a large number of line applications 
—at the lowest possible cost. You'll find these 
Electroline Sectionalizers ideal for 


© REGULATING SECONDARY VOLTAGES 
Facilitates secondary voltage regulation when 
used to bonk transformer secondaries. 


FUSING TRANSFORMERS 
Gives transformers real protection when used 
to fuse transformer leads. 


SECTIONALIZING NETWORKS 
Suitable for sectionalizing networks to isolate 
the area in trouble. 


SERIES STREET LIGHTING 

Simplifies cutting-in series street lamps—merely 
cut the line and insert conductor ends into 
sectionalizer. 


The mechanical strength of these assemblies 
exceeds in all cases the rated breaking strength 
of the conductor size for which they are adapted. 

The wet process porcelain insulators used in 
the 2500 and 2600 series sectionalizers.can, if 
desired, be furnished with a white glaze to 
reflect the beam of the lineman’s searchlight 
when locating trouble at night. 


Eloctrotine 


4121 South La Salle Street + Chicago 9, Wings + 1 cuwos-vowenuteoevees, rp, onowTD 
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2200 AND 
2300 SERIES 


2500F SERIES 


2600 SERIES 
(Clamp Terminal) 


2600 SERIES 
(Connecter Terminal) 





2,000,000 KVA 
CAPACITY... WITH 


a fuse engineering “FIRST” 


Six 115,000-volt SMD-2 Power Fuses, con- 
netted two-in-series on cach phase, provide 
2,000,000 kva three phase symmetrical 
ingerrupting capacity at this recently built 
substation in New York State. This is the 
first application of fuses for system short 
ciffuit protection on such high concentra- 
tion of power. 

The six fuses, costing $3510.00, demon- 
strate the possible savings over breakers 
when the latter are not essential to satisfy 
switching and relaying requirements. 


The SMD-2 Fuses pictured here are ap- 


plied in the primary of a 7500-kva station 
service transformer directly connected to 
the 110,000-volt main bus where the avail- 
able short circuit kva is 1,600,000, symmet- 
rical. 

SMD-2 Power Fuses, proved for FULL 
COVERAGE . protection by several years’ 
service in ratings up to 138,000 volts, are 
now available down to 34,500 volts. 

Your inquiries on similar high interrupt- 
ing capacity or other possible applications 
of SMD-2 Power Fuses are invited. New 
descriptive information is just off the press. 


Ask for Catalog Section 262. 


2? | 
“‘& ELECTRIC COMPANY 


Formerly SCHWEITZER & CONRAD, INC 


July 17, 1950 @ ELECTRICAL WORLD 





INTERRUPTING 
‘TEA as 


7 FULL COVERAGE PROTECTION IS: the new 


concept of transformer fusing in which: 


A primary fuse is applied for both primary short 
circuit and secondary bock-up short circuit protection 
A fuse is expected to perform dependably regardless 
of type of system; type of foult current; type of appli- 
cation; o systers and atmospheric conditions 


7S FULL COVERAGE PROTECTION PROVIDES —- 


along with the above protection——savings in 
operating expense by 


Eliminating the need for replocement of “suspect” fuses 
on other phases when one fuse blows 

Eliminating the seed for periodic replacement of tuses 
to prevent “sneak-outs” coused by vibration- or age- 
weakened fusible elements 


FULL COVERAGE PROTECTION REQUIRES: 


dependoble high and low fault-current interrupting 
ability; 
protection against dielectric breakdown or external 


flashover from severe recovery voltage 


4421 Ravens wood Avenue @ fine degree of accuracy in time-current character- 
° . . istics; 
Chicago 40, Illinois, U.S.A. = 


a “non-damageable” fusible element which cannot be 
injured by surge currents, vibration, or aging; 
ee o choice of time-current characteristics to provide flex- 
In Canada, Fewesiite Devices, Limited, Toronto ibility in coordinating with other primary, and with 


the secondary, protective devices 


women cen 


ELECTRICAL WORLD @ July 17, 71950 





“operation” SOR-A2AERO 


The Foster Wheeler Outdoor Steam Generator illustrated here is designed 
to operate under severe climatic conditions at an elevation of 3100 feet. 
The plant is being engineered and constructed by Ebasco Services Incorpo- 
rated for the Montana Power Company at Billings, Montana and will sup- 
plement the company's present hydro system, providing additional capacity 
to take care of load growth. 


osed firing aisle is provided ond the space under the firing aisle and 
is housed to afford storage and shop space. The drum ends 

© house the water columns, gage glasses, safety valves, 

such items as instruments, controls, drains, is 

ating in the drum end enclosures, with the 


weather. 


Plant site on the banks 
of the Yellowstone River 


FOSTER WHEELER CORPORATION 
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FOSTER WHEELER 

Outdoor Unit for the 

MONTANA POWER COMPANY 
at Billings, Montana 


Model of plant 


Pressure Superheater 


Final Steam Temperature... . 


165 BROADWAY, NEW YORK 6, N. Y. 
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all across the country, Public 


T HERE is a very noticeable swing among Public 
Utilities to Riley Steam Generating Equipment. More and 


more Public Utility Companies are making their initial 


installation of Riley equipment and those companies who 


have tried Riley equipment are, almost invariably, coming 


back for more Riley units when expanding capacity 


R. S. WaLLace Station, Centr 


600,000 Ibs. hr. 950 Ibs 


400.000 This is the fifth Riley unit t 
ntalling Four 300,000 Ibs. hr. Riley 


ILEY 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New Y ork Ph ladelphia Washington Bubalo Pittsburgh ‘Cleveland Detroit Chicago 
Cincinnati Atlanta New Orleans Memphis S. Lowls Kensas City Si. Paw! Tulse 
Jenver Salt Lake City Los Angeles Pontand Seattle 


BOILERS +» PULVERIZERS + BURNERS - STOKERS - SUPERHEATERS + FLUE GAS SCRUBBERS 


10 


Hovstoa 
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RIveERTON STATION, Northern Virginia Power Co, 


350,000 Ibs./hr. 1100 Ibs. 900°F. Riley Unit 
Sanderson and Porter, Consulting Engineers 
EpWARDSPORT STATION, Public Service Co. of Ind. 
400,000 Ibs. hr. 1000 Ibs. 910 F. Riley Unit 
Sargent & Lundy, Consulting Engineers 
” 

Public Service Co. of Indiana has installed Riley units at You Can Rely Cw Riley 
Dresser and Noblesville stations aleo —six Riley units, total 
capacity 2,000,000 Ibs. of steam per hour. An additional 


unit is on order for the Edwardsport station. 


A survey of your Power Plant by a consulting engineer will possibly show ways of making surprising 


OMPLETE STEAM 
GENERATING UNITS 


ECONOMIZERS - WATER-COOLED FURNACES + STEEL-CLAD 
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Metal enclosed buses 


- IF YOU HAVE A BUS PROBLEM 
IT WILL BE TO YOUR ADVANTAGE TO 
CONSULT DELTA-STAR BECAUSE- 


DELTA-STAR HAS DESIGNED AND MANUFACTURED MANY TYPES OF BUSES FOR 
IMPORTANT UTILITY AND INDUSTRIAL INSTALLATIONS. ITS STAFF OF ENGI- 
NEERS IS WELL QUALIFIED TO HELP YOU SOLVE YOUR PARTICULAR PROBLEM. 


The largest application of metal-enclosed bus is in the protection of large generator 


leads, but there are other bus installations where it can be used to advantage. A variety 
of designs in voltage ratings up to 23-kv and current ratings as high as 6000 amperes 
are available to choose from. Since each type offers particular advantages, an engineer- 
ing analysis is made of each proposed installation to determine whether isolated phase, 
segregated phase or non-segregated phase will be most economical for the service re- 
quirements. 

Regardless of the type selected, you are assured of a factory engineered, factory 
assembled and factory tested bus, designed to fit into your 
installation at low erection cost. 

Discuss your bus problem with our engineering staff and 
investigate our manufacturing facilities before deciding on the 


best type of construction for your particular needs. 


Call or write the factory or nearest representative 
and ask for Publication 5006 describing the 
safety and other advantages of Delta-Star fac- 
tory built metal-enclosed buses. 


Wh TA YY ELECTR 
i as COMPANY 


\ . 


July 17, 1950 @ ELECTRICAL WORLD 





— 


ELECTRICAL WORLD @ July 17, 1950 





A SIMPLE INSTRUMENT FOR 
NOISE MEASUREMENTS 


HE General Radio Type 759-B Sound-Level Meter offers the simplest, 
most convenient and most direct instrument for determining 
urately the exact amount of noise made by any moving machinery 


Batrery-operated, portable and completely self-contained this meter 
can be operated by anyone with a few minutes study of the instructions 


mounted in the cover of its Carrying Case 

Its range of +24 db to +140 db covers everything from the quietest 

; of acoustically-treated sound rooms to the blast of a locomotive whistle 

SOUND-LEVEL RANGE: +24 db ro +140! os % calines Yall : 
MICROPHONE: M : all : t a racy is more than ts require for practically all 


sensei dlegheanmn cyne ¢ measurements in industry 


sound-level 


Associated equipment includes a Sound Analyzer by means of which 


the actual amplitude of the component frequencies of any sound may be 


measured ilar equ ipment for the accurate measurement ana a ialysis 


CAUBRATION ration 1s available 


y an be ca 
alibrat t you have any problem involv 
SLOW-FAST METER: 5 t ither sound or vibration, v 


w or fast Met ‘ 


Ty 


REQUIRES NO BATTERY ADJUSTMENTS 
\ gle block battery TYPE 759-B SOUND-LEVEL METER $320.00 


Write for “THE NOISE PRIMER” for Complete Information 


Sa PR CUE gb causes 


SC ee ee ee le ee, 
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UL Lida t mes ee. 


NOOOR' AND 


CONDUCTOR SUPPORTS 
CLAMPS AND FITTINGS 


HORN CAP SWITCHES 
INTERRUPTER SWITCHES 


Re ee Db 
THERMO-RUPTESS 


DISTRIBUTION 
EQUIPMEN 


SWITCH OPERAT NG 
aC eB 


ecause it’s a 


PROVEN DESIGN.. 
backed by aL Ce 


Nena 
"eat h bury a 


SUBSTATION 
| 


THIRTEEN YEARS 


of 
PREVIOUS FAVORABLE 
OPERATING EXPERIENCE ee eae 


SYSTEMS 

At left is shown a typical assembly 

of a 69 Kv. metal enclosed, double 

break, disconnect switch now being 

made at R&IE. Three pole switches AUTOMATIC 
are operated with bevel - geared SWITCHING 
interconnecting shafts, interlocked 
with associated switchgeer with EQUIPMENT 
Kirk Key Interlocks 


(P= METAL CUBICLES 
ta] 


RAILWAY and INDUSTRIAL ENGINEERING CO., GREENSBURG, PA. 


AFFILIATED WITH THE 1-T-E CIRCUIT BREAKER CO., PHILADELPHIA, PA. 
IN CANADA — EASTERN POWER DEVICES LIMITED, TORONTO 


ARAL a 





COMDUCTORS 


stolid 
stranded 
extro flexible 
ennvlar 
segmental 


tures up to es°C. And, Soe 


arnisbed cambric inestenee ric re- 
veut unlike rubber, varnished COM 


. to 
vvaterproot covering i i is to be continuously exPo%ed 


Available Types of American Varnished Cambric Cables 


OUTER COVERINGS FINISHES: ARMOR FINISHES: LEAD SHEATHINGS: RUBBER SHEATHINGS: 


cotton broids block wax flat steel tape plain where lead 
asbestos brands firefite interlocking jute served cannot be used 
tepe URC metal tape duck topes 
show burning stee! wire reinforced rubber 
bostet weave 
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Varnished Cambric 2” 


APPLICATIONS 


@ Impregnated paper is still the standard insula- 
tion for high-voltage operation and general 
power transmission. And rubber is advisable for 
most low-voltage installations—or even higher 
voltages when its moisture resistance and flexi- 
bility are particularly valuable. 

Varnished cambric follows the middle path, 
and it is often used in place of rubber or paper 
because of its properties. 

Take a high temperature, low-voltage applica- 
tion. Varnished cambric is often used in place of 
rubber because of its higher temperature resist- 
ance, and resulting greater load capacity, 


Varnished cambric is also widely used for 
medium-voltage (up to 5000 v) transmission 
lines because it is so easy to install, terminate 
and join. It is ideal for dry locations, and it can 
be used without a lead sheath because it is not 
subject to oil drainage. 

Varnished cambric is preferred for general 
wiring in power stations. Typical examples are: 
Generator leads, insulated bus bars between oil 
switches, distribution transformers, etc. Oil and 
grease resistance of this insulation also make it 
useful for motor leads and transformer connec- 
tions, 

Perhaps the most common application of var- 
nished cambric insulated cables and wires is for 
general power distribution within manufacturing 
plants . . . especially in heavy industries where 


‘large blocks of power are transmitted for short 


distances. Bridges, and other structures which 
require aerial cables, are often serviced with 
varnished cambric cables that have a rubber 
jacket. Rubber jackets are preferable in these 
locations because lead would probably be ruined 
by vibration. 

Always remember that our engineers are will- 
ing to help you solve any wire or cable problem 
that you may have. And there is no obligation. 
Write today for Bulletin No. 6195-A “Varnished 
Cambric Insulated Wires and Cables.” 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES. CLEVELAND, O10 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRISUTORS 


TENNESSEE COAL, [ROM & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 


OWITED STATES STEEL EXPORT COMPANY, NEW YORK 


American Varnished 
Cambric Cables 


UN IT EOD 
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legs short NEW 


INTERNATIONAL 
TRUCKS 


CHECK THESE FACTS:= 


1. Every new International Truck —-frorn the smallest to 
the largest is heavy-duty engineered to save you 
money, with the traditional stamina that has kept 
Internationals first in heavy-duty truck sales for 18 
straight years 


Every new International with Metro* body gives you 
greater-than-ever efficiency in multi-stop delivery truck 
operations 


Six new Metro models available. GVW ratings — 5,400 
to 10,000 Ibs.; body sizes -7%4, 942 and 12 ft 


The world’s largest exclusive truck service organization 
is ready to keep your Internationals operating at peak 
efficiency 


But get al! the facts—see your nearest Internationa 
Truck Dealer or Branch, soon 


*Mer Reg ered 


international Harvester Burid nek Farm 


; 
Equipment and Farmall Tractor tor Trucks 
industrial Power Refrigerators and Freezers 

j 


TT eRe Oe ET Me rp, Tone in James Meltor 


and “Harvest of Stars 
NBC, Sunday afternoons 


Se aaa 


All NEW, ALL PROVED ih 


INTERNATIONAL “> TRUCKS 


INTERNATIONAL HARVESTER COMPANY CHICAGO 
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vA. 
LM .- \nnounces 


a revolutionary 

new development 

in transformer 
oil 


“ORTO"’* brand oil is a revolutionary new inhibited oil 
that resists oxidation, acidification, and sludging. It 
lasts several times as long as a high-grade conventional 
oil. Therefore it offers these advantages: 


q Improved overload capacity 
2 Longer transformer life 


3 Lower maintenance costs 


“ORTO"” brand oil has been thoroughly tested. Its ad- 
vantages are conservatively stated. It does not deterior- 
ate suddenly after the inhibitor has been used up. In 
“ORTO” the inhibitor lasts many years. After that the 
oil still has inherently long life, with normal resistance 
and characteristics; and it then simply begins the nor- 
mal rate of deterioration 

All this time “ORTO” has kept cooling oil passages 
clear of sludge, permitting the original unrestricted oil 
circulation, and maintaining the original high short- 
time overload capacity. By preventing the formation 
of acids, “ORTO” has protected cellulose insulation 
from deterioration, and has prevented the corrosion and 
rust caused by acidified oil 


“ORTO" brand oil is now available exclusively in 
L-M Round-Wound and other L-M distribution 


transformers. 


Ask the L-M Field Engineer for complete information, 
or wire or write Transformer Sales Department, Line 
Material Company, Zanesville, Ohio (a McGraw Elec- 
tric Company Division). 


*Trademark 
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Comparative curves show the deterioration of trans- 
former oil in service. A high-grade conventional oil de- 
teriorates at a gradually accelerating rate. Over-re- 
fined oils moy have a better response to the inhibitor; 
but once the inhibitor has been used up, the oil has little 
resistance to oxidation, and deterioratesrapidly. “ORTO”" 
brand oil is a high-grade conventional oil with an in- 
hibitor which greatly extends the beginning of the de- 
terioration, which, when it finally starts, assumes the same 


gradual curve as with any high-grade conventional oil. 


LINE MATERIAL... Transformers 





WHAT HAPPENS 


TO OIL 
IN A TRANSFORMER 


As a transformer oil is constantly heated and 
cooled, it tends to oxidize. In the process, various 
acids are formed in the oil. These acids not only 
hasten the process of oxidation but also contribute 
to the formation of insoluble substances generally 
known as sludge. The further the oil oxidizes, the 
greater the amount of acids and sludge formed, 
which in turn contribute to an increased rate of 
oxidation. So oil deterioration goes on at an ac- 
celerated rate, until finally the oil as shown in 
bottle A must be reclaimed or replaced 


WHAT INHIBITORS DO | 
meee trees eat 
IN TRANSFORMER OIL d-tametdions \e eiees hes cbdiarac hates 


An inhibitor is a substance which, by its own 
nature, will prevent another substance with which 
it 18 in contact from entering into some specific 
change. That is, an inhibitor prevents something 
from happening 
In a transformer oil, our inhibitor prevents the 
oil from oxidizing or chemically uniting with oxy- 
gen. The inhibitor prevents the later formation 
of acids and sludge oil was likely to deteriorate rapidly and without 
warning, because the oil alone did not have the 


CAN BE MIXED WITH OTHER OILS inherently long life and high resistance to oxida- 


tion that were required 
A desirable inhibitor is inert-—that is, it will not 


readily combine chemically with other substances UNDER FULL L-M CONTROL 
inhibitors. This is desirable in cases where one Therefore, an inhibitor should be of a type that 
kind of inhibited oil is mixed with oil protected obtains a good response with a high-grade conven- 
with a different inhibitor tional oil and which will deteriorate at only a nor- 
It is also desirable that an inhibitor be of a type mal rate after the inhibitor has been used up 
to which the oil itself has a good response. One of ORTO'"* brand transformer oil is a combination 
the problems of the inhibitors that were generally of this type of inhibitor and a high-grade conven- 
available was that they got a good response from tional oil which has an excellent field service 
over-refined oils, but not from a high-grade con record. The inhibitor is added in L-M’s own labo 
ventional oil. The result was that when the in ratory, so that L-M has full control of both oil 
hibitor was eventually used up, the over-refined and inhibitor 
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Also, it should not combine with or react to other 





waar L.-Mis NEW INHIBITOR DOES 


A transformer test coil using a good grade of conven- 
tional transformer oil, after the equivalent of about 
eighteen years’ field service. Sludge deposits from 
oxidized oil have clogged the oil passages. Flow of the 
cooling oil is greatly restricted, and coils ond insulation 
become much hotter. Insulation deteriorates, reducing 
the impulse strength; capacity of the transformer to 
handle both high short-time overloads and long-time 
low-magnitude overloads is appreciably reduced 


WHAT L-M'S NEW INHIBITOR 
DOES FOR THE OIL 


L-M's new inhibitor is combined in L-M’s own 
laboratory with a high-grade, full-bodied conven- 
tional oil. It protects this oil against oxidation for 
many years. Thus it virtually eliminates the for- 
mation of acids and sludge, and the resultant 
corrosion and general deterioration. 


WHAT L-M’'S NEW INHIBITOR DOES 
FOR THE TRANSFORMER 


Reliable tests that can be correlated with field 
service show that the inhibitor in L-M's “ORTO'’* 
brand oil protects the transformer containing it 
for several times the length of service that the 
same transformer would give under the same con- 
ditions with an uninhibited oil. 

During this period all the materials of the trans- 
former share in this lengthening of life. By pre- 
venting the formation of acids, ““ORTO” brand oil 
practically eliminates corrosion above the oil level 


INSULATION LASTS LONGER 


Prevention of acid formation also lengthens the life 
of paper and cotton insulation, which is deterior- 
ated by both heat and acids. Thus ‘““"ORTO” main- 
tains the high impulse strength of the transformer 
for a much longer period. 


Here is an identical transformer test coil, after operating 
under the same conditions for the same period of time 
In this case the oil was L-M's “ORTO” brand oil. The 
inhibitor has prevented oxidation of the oil; there is a 
minimum amount of acids to damage the insulation, and 
there is no sludge. Oil passages are clear; oil flow is 
unrestricted; cooling is the same as it was when the 
transformer wos new; initiol overload capacity ond im- 
pulse strength have been maintained. 


LONGER LIFE FOR TRANSFORMER 


By preventing the formation of sludge, “ORTO” 
maintains the original high short-time overload 
capacity, and the transformer operates at lower 
temperatures for many more years. Transformers 
overloaded within the limits set by the cellulose 
insulation will give longer life when they contain 
“ORTO” brand oil. “ORTO” oil will greatly 
prolong the initial overload capacity, and lengthen 
the life of the transformer and all its components 
as well 


NEW 
ACCELERATED TEST 


Martin |. Zwelling, Chief Labo- 
ratory Engineer, inspects one of 
the test stands in L-M’'s Trans- 
former Division Research Labo 
ratory. Here L-M engineers and 
technicians not only carried on 
much of the research that devel 
oped “ORTO"*® brand oil, but 
also developed a revolutionary 
new method of accelerated tests 
that coordinate very closely with 
results in actual field service. 


*Trademark iM 
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GET THE ADVANTAGES OF 


L=-M ROUND-WOUND TRANSFORMERS 
+e NOW EVEN GREATER 


with “ORTO”’ on 


Among the many advantages of L-M’'s exclusive Round-Wound 
design are high short-time overload capacity, high unpulse strength, 


and long life for the transformer, with low maintenance and low () p I ( @ . | 
Operating costs Voor yet Che Juan Sis I> 


These advantages have been outstanding, even in L-M Round- 
Wound transformers using high-grade conventional oils 

Poday, L-M Round-Wounds (and other L-M distribution trans- 
formers) are supphed filled with “ORTO” brand oil. Because it is L-M distribution transformers with 
a high-grade inhibited oil, “ORTO" greatly enhances the advan- RT : -~ " ore available in con 
tages inherent in the Round-Wound design. Because ORTO” ventional, Completely Self-Protected, 
maintains its original condition for many years, the transformer wowdy, ONG Cry types, sngle-pnase 
itself maintains its initial high overload capacity for a much and three-phase units. For information 
longer time ask the L-M Field Engineer, or write Line 

Because the oil is kept free from acids, insulation is not subject Material Company, Transformer Sales 
to deterioration by oil acid ind the transformer maintains its Department Zan P *, Ohio (a 
high impulse strength for a far longer period McGrow Electric C 

Because all parts of the transformer share in the long life, 
maintenance costs are lower, and operating costs remain at a low 
level for a much longer period. Thus witt ORTO” brand oil, 
L-M Round-Wound transformers offer an even greater return on 


the investment to their user 


LINE MATERIAL... lransformers 





@ Unprotected ground strand (static wire) that has 
been in service for as little as a year, may fail at support points 
That's where the bending stresses of vibration are concen- 


trated. That's where unbalanced line tension and abrasion 
take their toll. 


seepage emo 


If your ground strand is in poor condition, Preformed 
Armor Rods afford the most economical method of making 
needed repairs and extending strand life indefinitely. Any 
lineman, regardless of his skill, installs PLP Armor Rods 
without tools, clips or clamps. 

Every installation is perfect. The rods are machine 
formed to fit the specific conductor size. That's why they grip 
tighter, more uniformly over the entire strand length . . . form 
a tight-fitting sheath that protects the strand from clamp 
pressure, arc-over, burning, pitting and concentrated stresses 
of vibration. Where one or more wires are broken, PLP 
Armor Rods restore the original mechanical and electrical 
properties to the strand. 


Biter SARL AINA ALI 


Naturally, it’s wise to install PLP Armor Rods on 
new ground strand before damage can occur. And for that 


matter, more and more utilities now protect main conductors 
with PLP Armor Rods. 


Why not get the whole story now? For complete 
information, photographs and technical consultation, write 
PREFORMED LINE PRODUCTS COMPANY, 1051 Power 
Avenue, Cleveland 14, Ohio. 


PREFORMED receer eres oe Oe 


— other potents pending 


\__/ une propucts co. 


1051 POWER AVE. + CLEVELAND 14, OHIO 
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1 PRINCIPLE OF FITTING INSULATION 


areas Of high dv f ty f 


area with rounded surta is { ti Met is used by Allis 
Chalmers engineers to cut « 


ORONA WON 


PREFORMED INSULATION angles are fitted snugly against coils. 
This eliminates voids in critical regions and reduces concentration of 
Die-form 


$ exact ht, eliminate 


dielectric forces to prevent corona formation 


on electronic heater insure 


ng of these angles 
air pockets in snsulation. 


STEAL LIFE 


FROM THESE TRANSFORMERS 


Transformers at Central Illinois 
Public Service Company Tell Story 


of Surge-Protected Insulation 


wn MAKES a transformer grow old? One 
hief causes is internal corona discharge — ar 

bl@ hazard that can only be detected by accurate readings 

cathode ray oscill grams The pre sence of 

Operating surges insul 

efing of transfort | 
The Por 

Allis Chalmers 


corona 
ation and causes gradual w 


+} 


compimnatio 


improvements, all measurable effects of corona have 


been 


eliminated — including effects that were not even detectable 


until recent years! 


Insulation was moved right next to high voltage conduc- 


tors, rey lacing I rex 5} ace’ with corona resisting material in 


critical areas. Vulnerable parts of terminal boards were 


sharp contours Dielectric 


lesigned and new materials 


rounded and shielded to eliminate 
fields were redirected, spacers re 
used to com} letely “knock out’ injuriou 

Protect 
; 


it 
iormers Wili fc 


»5 COrona 


this design power trans 
ain their full impu tren; after repeated 
surges or switch 

To the nation 


Ihr o1s 


ers — like Central 
trans- 
mcan great r oper- 


1 full ret 4 
1 Tuli fe 


Publi ervi mpany, purchaser of the 
former pi 
ating conhdence 


invested capital 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 


ROUNDED 
SHIELDS dis- 


Static 


ripute ects 


around 
cl 


anger contacts 


Stop coror 
between « 

nanel conts 

ic Stress between 
wmtacts permut T re 


wmpact assembly 


See NMG EL is mee A: 


100 KC TIMING WAVE 


rona effect—smaller than that which could 
be detected with new 


scillogram taken duting a 


EVEN THE SMALLEST « 
harm transtorr 1 years of Operation — can 
ch taken under vary- 


at over 


curves 


rona discharge whatsoever 
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TO FURTHER PROTECT against surges, high and low voltag sid f trar rme near th none e acrease overhead line 
lightning arre j 


ers are mounted directly on transformers, close to c ra ‘ stalled bank ated 35.0 15 va, 138 to 69 kv; 


ert Gas ex 





W agoner Transformers are the first choice of numerous rural line systems 
throughout the country. Power transformers for generating plants, sub- 


station transformers for feeding rural distribution lines, and thousands 
of pole type transformers along the lines all uphold the Wagner reputation 
for long life and trouble-free performance—a reputation backed by service 
records from the field and by six decades of transformer manufacturing 
experience 
. * " 

The photograph above shows a 7500 kva type HPW three-phase Wagner 
Power Transformer in the substation of the Minnkota Power Cooperative, 


a generating Co-op that furnishes power to ten distribution co Ops. 


At right is pictured a typical $33 kva, type HEL single-phase Wagner Sub- 
station Transformer transformers Lke these are serving dependably on 


hundreds of rural line systems. 


If you are planning increased system capacity investigate the advantages of 
Wagner Substation Transformers. They are available in all standard kva 


and voltage ratings with standard accessories 


Bulletins TU-180 and TU-181 give full information on Wagner Substation 


Transformers. Write for your copies 


mene WAGNER ELECTRIC CORPORATION 

Watnct = 6456 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 
; srQet SAG 

Pace G = Cee ee ee 


. AUTOMOTIVE BEAKE SYSTEMS ~ AIR AND HYDRAULIC 
\s9 M 


<s* P 
BRANCHES IN 31 PRINCIPAL CITIES 
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AN INSULATOR 


RY BUILT 


If conventional transmission insulators gave no trouble, there'd 
be no need for a better insulator design. But the fact is that a pin- 
type transmission insulator is a device which leaves considerable 


to be desired in the way of mechanical and electrical performance. 


If you think that pin-type transmission insulators on your sys- 
tems are serving “‘about as well as could be expected,’ you owe it 
to your company to take a good long careful look at your own 
maintenance records. We bet you'll find that the total annual cost 
for pin-type insulator replacements adds up to a mighty impor- 


tant piece of money. 


The success of the Lapp Line Post insulator is built squarely on the 
fact that so many conventional pin-type insulators do fail, and the 
fact that use of this better insulator does cut maintenance cost in 
insulator replacements to a small fraction of that for conventional 


insulators. 


We invite you to consider Lapp Line Posts as your transmission 


insulator standard—on this straight dollars-and-cents basis. 


LAPP INSULATOR COMPANY INC. LEROY, NEW YORK 
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Installation Techniques are ‘“Pay-off”’... 


ws modern operating temperatures ranging as As the weld was made the temperature was 
high as 1050°F. and pressures climbing, up- naturally held at a uniform level. Upon comple- 
wards of 2,000 psig., welding and concurrent heat tion, the weld was stress-relieved at a predeter- 
treating of alloy power piping during installation mined elevated wmperature for over two hours 
pose critical problems for field crews and then allowed to cool at a controlled rate for 
For example, the weld shown on the illustration four hours w complete the cycle 
required a heat treating cycle of over 15 hours Over the years such special techniques in con- 
During this ume Kellogg crews, using special nection with welding alloy piping have been 
induction heating equipment, raised the temper developed by Kellogg engineers, who have been 
ature of the weld area at a predetermined con- entrusted with such recent innovations in power 
trolled rate over a period of some four hours piping as the first HT-HP stainless steel installa- 
Upon reaching the proper pre-heat temperature, tion and the fabrication of piping for che original 
welding was started as shown in the picture. , 1050° F. station 
The experience of these well-trained field in- 
stallation crews is one “plus value” obtained when 
power piping by M. W. Kellogg is specified. 


IMustrated—lnspector checks laying of first bead 
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Special studies of unusval Metallurgical research by 


« whk 


€  contnby 
© this beid 


Vessels 
Exchangers 


Condensers 
Process Piping 
: Forged and 
i Welded Fittings 
Excteswe Equipment Top welding performance Quality contre! 


: Ragial Brick Chimneys 
2 MN Mee A PE Fe | 
I Mow. AK « ‘ “ I ? ‘ Bat 
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28 July 17, 1950 @ ELECTRICAL WORLD 





Loed distribution among five generators, totalling 485 
megawoetts capacity, is automatically regulated by these 
LAN Unit Load Controllers at the Hell Gate Station of 
Consolidated Edison Co. of New York. 


“Load Dispatcher” for each unit 
cuts generation costs 


Changes in power demand necessarily mean changes or its own generator. It watches the total load on the station, 


swings in the amount of power generated—and often affect and when a change comes along, it tells its generator 


the cost of producing power. One of the best ways to cut how much of the change to take. The percent of total load 


t > cost to spres he load swings among as man 
hese costs is to spread the load swings among as many assigned to each generator can be varied readily at the oper 
generators as possible. Then when load varies, each gen- ; ;' ' , , 
ators discretion, by means of suitable dials. Quickly and 

erator contributes only a relatively small share of the change, 
% : : ntly, he can adjust the whole station's generating 
and thus can stay at steadier output, close to its own range i 
. micture to handle ecx ically any load situation which may 

In other words, planned distribution i ae i ' y 


' ; j arise 
reaches a firmer basis all the way down to the individual 


generators L&N Unit Load Control works with your existing load 


{ 


; | } 
irequen mtrol equipme na ¢ P pT > f . 
ediousness of manual load distri quency Control equil ‘ ipplied to pra 


nated in many plants by having this work tically any generating unit r details, write to Leeds & 
] 7 } AI thre r ‘ r + 2 ; > | 
tically through L&N Unit Load Control. Eact Northrup Company, enton Avenue, Philade Iphia 


L&N Controller 


effect, as a “load dispatcher” for 14, Pennsylvania 


FTA wcssunins marnumenrs -reisMErERs AUTOMATIC CONTROLS NEAT-TREATING FURNACES 
CW ole wae le Umar 


Jrl Ad ND44-56-46! 
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F, ICE 
"t THe MOST DEPENDABLE - 


*Available in all stan- 
dard NEMA ratings from 
7.5 KV to 230 KV, and in 
current ratings from 400 


ee Zl are amp. to 6000 amp. 
CONTACTS pea age | ' iL 


Jaw and blade contacts 
are identical. Stationary 
contacts for 400 and 600 
amp. switches rated 69 
KV and below are of 
Beryllium copper. Sta- 
tionary contacts for all 
other ratings are of bus 
copper, enclosed in cast 
bronze housings with 
stainless stee) backup 
springs. Contacts for all 
high current ratings are 
provided with bar silver 
contact surfaces brazed 
to the bus copper con- 
tacts. 


) SIMPLE MECHANICAL 
LINKAGE 


The Type WAG is con- 

‘structed with only four 

mmoving elements. Ex- 

tremely high blade tor- 

sque allows wide contact 

Sdetlection under un- 

usually high pressure. 

Universa: link and ball 

joint provide smooth 

blade control without 

jerking. No rolling or 

sliding members are used 

in the mechanism. Sleet 

shield removed to show GREASELESS 

linkage. BEARINGS 
No maintenance is re- 
quired for the oilite or 
greaseless bearings in 
the Type WAG. Double 
race greaseless ba | bear- 
ings are used at the top 
and bottom of the rotat- 
ing insulator. 


The Type WAG switch is available for horizontal 
upright, vertical or underhung mounting. Torsional 
type stainless steel balancing springs are provided 
in all ratings where blade moment is sufficiently 
high to require counterbalancing. 
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The SS Type WAG high pressure switch repre- 
sents the finest device in its field both in engineering 
design and quality of manufacture. It tops them all 
(1) for dependability of mechanical action: (2) in 
adequate electrical capacity: (3) ease of operation: 
(4) ease of installation and adjustment; (5) freedom 


from maintenance, and (6) in blade torque for ice 
breaking action. 


Southern States 
HAMPTON 


MEMPHIS. TENN 
DALLAS. TEX 


EL PASO. TEX 


MINNEAPOLIS. MINN 
KANS be 


OLS 





CREOSOTE OIL 
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BECHTEL 


CORPORATION 


Los Angeles « SAN FRANCISCO ¢« New Yor 
Tula 


“BUILDERS FOR INDUSTRY” 


DESIGN © ENGINEERING *© CONSTRUCTION 


ELECTRICAL WORLD ® July 17, 1950 


Whether electricity starts in the 
mountains or flows from a lowland steam 
plant—Bechtel can design and build the 
facility required. Bechtel eta tatty 

is playing a major role in engineer 

ing and constructing giant power 
projects and enlarging Li misting 

utility and industrial installa 
tions to handle millions of 


new horse power load 





You get both speed 


and economy 
with ANAeONOA <> 


/ 


GONE UNDER 


time elopsed: ', hovwr 


The faster you install a street lighting cable, the more 
money you save and the happier it keeps the public. 


Here’s why AnaconoA Thermoplastic Street 
Lighting Cable lends itself to streamlined 
installation with simple equipment: 


It’s light and easy to handle. 
Polyethylene insulation reduces O. D. 
It's easy to splice. 

It's more economical to buy and use. 


AnacondA Thermoplastic Series Lighting Cable is supplied 
in the types shown—3000 v and 5000 v service. Also avail- 
able in metallic shielded and jacketed construction or 
with lead sheath, as required. Let your nearby Anaconda 
Sales Office or Anaconda Distributor tell you all about it. 
Anaconda Wire & Cable Company, 25 Broadway, New 
York 4, New York 


<1 


ie ' 1/¢ set dex ’ } } } 
solid solid stronded Densheath is a vinyl resin, therm plastic 
polyethylene polyethylene pole onc 


or Deasheoth* Dus brechet obie FR is a flame retardant thermoplastic 
imaviaton * o with rubber a on " 
Ne jactet | Densheoth insvlotion npound based on py lyethylene 


| pocket ord be't 


ra rh 


The right cable for the job A NACCON D 
WIRE AND CABLE 
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Restore The Dielectric: -: 
with the 


p f [ A y A |-- The higher purifying efficiency and 
higher daily capacity of De Laval 


Insulating Oil Purifiers are two reasons 

why they are used by most of America’s 
largest power systems. 

insulating Oil 

Purification 

Outfit 


These two advantages result in 
greater protection for transformers and 
circuit breakers, because they make it 
possible to economically maintain oil 
at a higher dielectric value. 


De Laval Insulating Oil Purifiers 
require a minimum of attention and 
operate over long runs at top efficiency 
and capacity. Water is continuously 
discharged. No water can collect in the 
bowl of the centrifugal machine to 


| 
! 
| 
| 
| 
| 
i 
i 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 


make the Purifier suddenly ineffective. 
De Laval purification is safe and it 
is positive. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Besle St., San Francisco $ 
THE DE LAVAL COMPANY, Limited, Peterborough, Ont. 





READ WHAT 
USERS SAY 


J. L. Hughes, owner of the J. L. Hughes Electric 


Company, Columbus, Ohio, says: 


“We have found from test and practical experience 
that General Electric general-purpose varnish 9574 is 


tops for our work.” 


These statements indicate 
_ the success of the new G-E 
9574. If you are looking for 
an insulating varnish which 


J. Lindborg, owner of AAA Electric Motor Service, bakes at low temperatures, 
Atlanta, Ga., says: penetrates deep coils easily, 
« . . . . ane eqt ires no 8 vecial 

Our experience has been that this varnish is as good as nd ey . . f 5 ate 
thinner, investigate G-E 


G.E. claims. It gives a good coat on every type of wire, 9574 
JIi?. 


bakes easily and dries to a tough coating that stands up 


pe rfectly in service.” °F 9574 gives excellent results on 
all types of coils except extra-high- 
speel armatures. It is one of G.E.’s 
com plete line of electrical insulating 
materials, including wedges, ad- 
hesives, cementa, com pounds, cords 


Guy W. Probst, owner of Lockhaven Electric Repair 
Co., Lockhaven, Pa., says: 


“7 find that I only use about half as much 1201 ~~ 


es, sleeving, wire enamels, 
mica, papers and fibers, permafils, 
tapes, tubing, varnished cloths, and 


turnishes. 


eh 


Glyptal as a cover coat on 9574 as Thad to use over the 
varnish I had been using, and I get higher gloss and 


Ne 


‘we 
better bonding.” \ S 


Here's A Bulletin You Should Have! If you haven't 
yet tried G-E 9574 get in touch with your local G-E 
Distributor, or write for our new bulletin to Section 
K3, Chemical Department, General Electric Com- 
pany, Pittsfield, Massachusetts 


Gon, Te cam prt you comefidtoncr ix 
GENERAL @@ ELECTRIC 
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Carfone systems reduce ad- 

jacent-channel interference 

to the vanishing poiot.“ A” 

is area for reliable opera- 
tion using Carfone. “B” is area using con- 
ventional type equipment. 


ete CMe lia he ieee tl- la 


modulation control 
holds modulated output con- 
stant, whether you shout or 
whisper into “mike.” Does not 
“crowd” other channels, More 
than meets FCC rules. 


Makes mounting easy 


“Sandwich Case” constrac- 
tion makes insta'lation easy—even in the 
“tight” spots. No mounting brackets needed 
to raise a CARPONE for servicing 


IT) eee a Cal Mol Tied) 


HELLO JOE HELLO JOEL 
a 


Spurious emission way down on a// frequen 
cies—not just in the band. More than meets 
FCC rules for reducing interference with 
other services. 


Bars interference 


Low spurious respoose in CARFONE re- 
ceiver does away with interference from 
transmitters on other frequencies. 


ELECTRICAL WORLD @ July 17, 
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Why you will prefer the 
RCA CARFONE 


BECAUSE the RCA CARFONE enables sys- 
tems cars and trucks to operate without 
interference over greater geographical area 
than was heretofore believed possible. 


BECAUSE the RCA CARFONE can be in- 
stalled almost anywhere. In passenger 
vehicles it can be installed on the fire wail 

.. or on the shelf behind the back seat . . . 
or in the rear deck. In trucks it can be 
mounted on the wall of the driver's com- 


partment, in the freight section, in truck 
side lockers. 


BECAUSE the RCA CARFONE requires no 
extra space for opening sliding drawers— 
requires no double mountings—uses no 
junction boxes. 

For complete details .. . or for consult- 
ing help on your radio system .. . write 
Dept. 31G. No obligation, of course. 


MOBILE COMMUNICATIONS SECTION 


RADIO CORPORATION of AMERICA 


SHOINEERING PRODUCTS DEPARTMENT. CAMDEN, H.4. 


in Conede: BCA VICTOR Compeny Lirsited, Mentreat 





and Samples for Test 


Get this folder on BH “649 it's packed with technical information 

ibout the toughest insulation we have ever made. Tells how BH 

649" resists seve brasic retains rated dielectric strength under KNOT [1 aie Bele ol 
constant vibration, excess urrent load-—~stays supple alter baking _ Pe ae Z Se 1 Pee ~— 


{ hours 1 knot. Ther s no cracking. No 


change in the diclectric strength 
s high oper ting temperatures without 


ical properties ind how it withstands 


itions for this outstanding insula- 
which BH ''649”" ts being used. 


of BH "649" to 
sampies of Grade 


us details about your 


CONSHOHOCKEN, Pa. 


edge of e@ 
fieule it is 


LOE 


HOLD A 
MATCH UNDER ; 
I Take a 
gth { BH “649° 
I ghted match under it. BH 
° In suppo combustion 


CVT eee eee 
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Joslyn leads again— 


STAINLESS STEEL RADIAL 
gi BOWL REFLECTORS 


1. 20-inch Type 18-8 Stainless Steel 
Radial Bow! Reflector for open Street 
Lighting Luminaires. 

2. Resists corrosion. 

3. Extremely durable, 

4. Leng life. 


5. Ideal for salty atmospheres, industrial 
areas, or conventional installations. 


6. No enameled surfaces to chip. 
7. Easy to clean. 

8. Attractive appearance. 

9. Fits standard street heads. 


* 10. Low cost. 


11. Available now from stock. 


BE MODERN! Use this up-to-date | 
Stainless Steel Reflector for your | 
radial bowl requirements-Save | 
maintenance and replacement 
expenses— 


SD. | Pe 
i ens IN 





Frosh llr 


boilers aid 


OF NEW HANDLEY STATION 


Incorporating the latest advances in simplifica- 
tion of steam electric plants, New Handley 
Station of Texas Electric Service Company, 
Fort Worth, Texas, is a good example of the 
initial economies afforded by outdoor con- 
struction. Here, not only the boilers but also 
the turbo-generator, condenser, fans, and vari- 
ous other auxiliaries are in the open. Supply- 
ing steam requirements for a 43,750-kw curbo- 
generator are two 215,000 Ib. per hr. B&W 


Integral-Furnace Boilers, as illustrated. 


An increasing number of power companies are 
finding the B& W Integral-Furnace Boiler the 
best buy for steam requirements up to 350,000 
pounds per hour, and for outdoor as well as 
conventional installations. Complete descrip- 
tion of this popular boiler unit is available in 
bulletin G-38. The Babcock & Wilcox Com- 
pany, 85 Liberty Street, New York 6, N. Y. 


Engineers and Constructors: Ebasco Services Incorporated, 
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re NEW G-E 
MAGNET WIRE / YY 
DATA BOOK = /\ "Wasssys 


@ voumex 
© BDELTABESTON 


Now for the first time 


in one complete manual 


FORMEX Magnet Wires 
DELTABESTON Magnet Wires 


Bor jobs involving specifications and uses of magnet wire, you need this 
g@ew General Electric magnet wire manual 

Packed with helpful, hard-to-get information, this 34-page book clearly 
@nd concisely covers all types of General Electric magnet wire — G-E 
Bormex for Class A applications, temperatures up to 105 C, and G-E Delta 
Beston both for Class B apphcations, temperatures up to 125 C, and for 


G€lass H applications, temperatures up to 180 C. 


Here ore just a few of the subjects covered by the G-E magnet wire manual: 


Properties of enomel- and asbestos-insulated magnet wires 
Tables of types and sizes of stock magnet wires 

Application procedures 

Information on special glass and silicone-impregnated insulations 


Tables covering electrical specifications, dimensions, weight, and other 
pertinent specification data 


To get your copy of this fact-filled reference manual on General Electric 


magnet wires, just clip and mail the coupon below. 


Section W13-727 
Construction Materiols Deportment, General Electric Company, Bridgeport 2, Connecticut 


Please send me free copy of “Genero! Electric Magnet Wire 
Name Title 
Compeony 

Address 

City 


ELECTRIC 
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Gould Plante Batteries 
practically neve! 
service and they 


water only halt as offe®- 


plate surface. 


ch of 
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No other stationary battery equals the Gould Planté. These 
batteries practically last forever! Many are still in active, 
full-float service after 20, 30, even 40 years! 

Such service means that their per annum cost is lower 
than any other battery on the market! Their maintenance 
cost is practically negligible. They discharge at high rate 
longer and float at the same voltege all their life! Any 
way you figure—nothing beats 


GOULD PLANTE 
The Aristocrat of Stationary Batteries ! 





MALLORY 

~SILVER CONTACTS 
Fine and coin silvers, while having 
desirable properties for many appli 
cations, do not provide the physical 
| properties required for some appli 
cations, To cover these applications, 
| Mallory has developed a series of 
silver base alloys. These alloys have 
such improved characteristics as 
greater resistance to wear, less stick- 
ing or metal transfer, and greater 
hardness. Mallory is fully qualified 


© recommend the best contact mate- 


rial for vour design. Write today. 


Needless Contact Costs 
Saved By 
Mallory Know-How ! 


Important contact cost reductions usually result when 
Mallory is permitted to analyze applications and apply 


skilled attention to seemingly minor details. 


In one particular case, a manufacturer of automotive 
voltage regulators requested that Mallory study his contact 
cost arid performance. This study by Mallory disclosed that 
the amount of precious metal in the contact could be 
reduced considerably . . . without materially changing elec- 
trical characteristics. This reduction in silver content meant 


a saving to the customer of more than $3500 per year! 
That’s value beyond exper tations! 
Mallory contact know-how is at your disposal. What Mallory 


has done for others can be done for you! 


In Canada, made and sold by Johnson Matthey & Mallory, Led., 
110 Industry %., Toronto 15, Ontari 


Electrical Contacts and Contact Assemblies 


MALLORY 


SERVING INDUSTRY WITH 


Capacitors Contacts 


Controls Resistors 

Rectifiers Vibrators 

Special Power 
Switches Supplies 


Resistance Welding Materials 


Pp. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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THERE ARE MANY PROTECTED POLE TYPE TRANSFORMERS 


but onty ONE PROTECTED 


POLE 


All the Advantages of 
the POLE STAR, plus 


LIGHTNING ARRESTERS 
PROTECTIVE LINK 
LOW VOLTAGE BREAKER 


SIGNAL LIGHT AND 
BREAKER OPERATING HANDLE 


EMERGENCY BREAKER CONTROL 


GROUND DISCHARGE GAP 
or GROUND CONNECTOR 


OPERATING HANDLE 
FOR EMERGENCY CONTROL 


LOW VOLTAGE 
GROUNDING STRAP ~— 


TECTIVE Lt 


LOW VOLTAGE 
BREAKER 
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MANY distribution transformers are 
equipped with safety devices for maxi- 
mum electrical protection. But only the 
Transformer manufactured by Pennsyl- 
vania gives you this protection PLUS 
the many decided advantages of Pole 


Star design and construction. 


IN THE POLE STAR, Pennsylvania gives 
you a small, light, efficient transformer 
The exclusive Pennsylvania-Developed 
and Pennsylvania-Engineered design 
gives you a transformer with an inherent 
low exciting current and a core that can 
easily be disassembled and rebuilt with- Let the POLE STAR be your guide 
out appreciably affecting the original 

core loss or exciting current. And, the 


Product 
POLE STAR gives you added protec- 


of 


tion with its Sealed Tank construction POLE & Long 
and retained synthetic rubber gaskets. BAN oN one t ‘ 
Experience 


Safe 


¢ . Thrift 
Pemmylvaia TRANSFORMER COMPANY And 


CANONSBURG, PENNA. Greater Pittsburgh District Reliable 
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on 
SHEETS ~AL hinds 
MOT MAILED + COLO ROWED 


CAwanzceo - G.ecTm car 
ube « OTRO 0 SS ETC 


Plates 
CARBON ST 6 EL Stam 
& 
BLY he Uinmanren mace ame 


“Complete stocks’... that's only 


one of the things we mean by Service p us| 


@ Many of our customers think of United States Steel Supply as the “depart- 
BARS - PLATES « FLOOR PLATE ment store” of the steel industry. That's exactly what we aim to be a source 
STRUCTURALS ~ SHEETS of supply that always has a large diversified stock of steel, aluminum, tools, 
STRIP - REINFORCING BARS equipment and machinery on hand so that customers’ orders can be filled 
A promptly. Customers who shop around come to us with comments like these: 
STAINLESS “Only place we could find what we wanted.” “We were hunting an odd size . 
ALLOY STEELS you had it!” “U. S. Steel Supply was the only concern with all the stock we 
ALUMINUM needed.” 

a. You can depend on us for more than complete stocks, however. Service Plus 
TOOLS - EQUIPMEN, means quick delivery, and instant, courteous attention to any problems you have 
MACHINERY involving material selection. It means You're the Boss and we're going to do 

our best to keep you satisfied. 


UNITED STATES STEEL 
SUPPLY COMPANY 


Warehouses and Sales Offices: BALTIMORE BOSTON CHICAGO 


CLEVELAND + LOS ANGELES MILWAUKEE - MOLINE, ILL NEWARK PITTSBURGH 
PORTLAND, ORE SAN FRANCISCO SEATTLE ST. LOUIS TWIN CITY (ST. PAUL 
Sales Offices: KANSAS CITY, MO. - PHILADELPHIA - ROCKFORD, ILL. TOLEDO - TULSA . YOUNGSTOWN 


Headquarters Offices: 208 S. La Salle St.—Chicago 4, Ill. 


TEO| S39 Ate $| ev ea € 
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Look, 


into the distance 


and see the facts you need for high efficiency 


Bristol's Metameter System of Teleme- 
accurate, up-to-the- 
minute account ol conditions at remote 
points enables you to anticipate ab- 
normalities 


tering gives an 


prevent emergencies. 


Bristol Strip-Chart Metameter Receiver 


a 


LOAD CONDITIONS MEASURED 
AND TRANSMITTED HERE 


— 

1. 
‘EN 
ee. 

powtr 

supe |} 

- a 

we TA WATTMETER TRAnSuiT Tee 

at REMOTE & nT UN 


CAM BE ANY DISTANCE APART - 


Used by load dispatchers of central 
station systems for readings of: 


e load at each tie-line point 

e output of each generating station 

e totalized output (on a single in- 
strument) of all generating sta- 
lions 
active and reactive power and 
power demand at key points 
voltage 
points 


and current at various 


And by operators of generating sta- 
tions for readings of: 


e output of each associated siation 
attended or unattended 


TRANSMISSION VIA CARRIER CURRENT 


necoabinc SvOREYER 
RECEIVER 1 LOAD 
OMPGPATC HERS OF FmCE 


total output of generating station 
water level and waterwheel gate 
position 
water level 
tanks, etc 


reservoirs, surge 


Readings can be transmitted any dis- 
tance Over any two-wire circuil or its 
equivalent—-carrier-channel, telephone, 
telegraph or radio (including micro- 
wave) to recording receivers (nar- 
row or wide-strip chart or round chart) 
or indicating receivers with illuminated 


dials 


Write us for Bulletin M1700. THe 
BRISTOL COMPANY, 116 Bristol Road, 
Waterbury 20, Conn 


Gives You the FACTS 
When and Where You Want Them 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Are high hauling costs -\ #78. a 
Short- circuiting profits ? *= ig | Ft \ 


A 
Bone oa oes 


ical 
Swi to economi You can get a direct “‘line’’ to lower hauling costs by 


investing in an economical Dodge “‘-/o0b-Rated” Truck! 


Such a truck will have an engine that’s “‘Job-Rated” 
to give you power to spare. Along with this extra 
power, you'll get maximum gas and oil economy! 


Every other chassis part will also be “Job-Rated"’~- 
engineered and sized to fit your job. Your Dodge 
Truck will cost you less to operate! 


If your hauling is in heavy city traffic, you'll be 
pleased with the ease of handling of your Dodge 
*‘Job-Rated”” Truck. If you go where roads are bad 
—or where there are no roads at all—you'll like the 
power and dependability of your Dodge “*Job-Rated” 
Truck. 

If high hauling costs are “‘short-circuiting’ your 
profits, switch to economical Dodge “Job-Rated”’ 
trucks, See your Dodge dealer today! 
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The Liungstrom operates on 
the continuous regenerative 
counterflow principle. The 
heat transfer surfaces in the 
rotor act as heat accumulators. 
As the rotor revolves the heat 
is transferred from the waste 


gases to the incoming cold air. 


All fuels burn better with preheated combustion air, and it is a 
“must” for many of them, such as high moisture powdered coal. 
In addition, the continuous regenerative counterfiow principle of 
Ljungstrom permits reliable operation at low exit gas temperature. 
This assures the greatest possible heat recovery ... reduces the 
amount of fuel required. 

The efficiency and reliability of the Ljungstrom air preheater 
is a matter of record in industrial and utility plants throughout 
the country. That is why every year a constantly increasing per- 
centage of the installed boiler capacity is equipped with Ljung- 
strom air preheaters. 

If you are planning a new installation, or modernizing your 
present one, our engineers will welcome the opportunity to show 
you how the Ljungstrom can raise the efficiency of your plant. 


THE AIR PREHEATER 


60 Eust 42nd Street, New York 17, N. ¥ 


CORPORATION 
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is Roebling! 


From copper rod to finished cable oll components of 
Reebling electrical wires and cables are manulsctured 
im Roebling'’s own plants. Peinstaking care, research, engi- 
neering and modern precision machines are your atemr- 
ance of highest quality. 
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Why men 

who watch costs 

specify Roebling 
ROEPRENE Parkway Cable 


THERE'S ONE BIG and deciding reason? 
for choosing Roebling nogpnene Park-* 
way Cable . . . it enables you.to avoid the? 
expense of underground duct systems! 7 
This cable is made for direct underground 
installation. Only a two- or three-foot 
trench is needed. And as soon as the cable 7 
is out of sight, you can put it out of mind 
There'll be no service troubles from wind 
or weather safe physical protection is 7 
assured by the non-metallic armor of a 
ROEPRENE sheath. 

Roebling noerpnene Parkway Cable 
has rapidly become a top choice for series 
street lighting, parkway boulevard light- 
ing, traffic signal, fire alarm, flood light- 
ing, railroad yard, signal and many other 
circuits. It is available in single and mul- 
tiple conductor types—solid or stranded- 
in a range from 600 to 5,000 volts. 

Have your Roebling distributor or 
Roebling branch office help select the best 
cable for your special needs. John A. 
Roebling’s Sons Company, Trenton 2, 
New Jersey. 


ROEBLING 


A CENTURY OF CONFIDENCE 
Atlanta, 934 Avon Ave. * Boston, 51 Sleeper %. © Chicage, 


5525 W. Reosevelt Head * Cincinnati, 3253 Predenia Ave. 
® Cleveland, 701 St. Clair Ave,, N. E. ® Denver, 4901 Jack- 
son St. * Houston, 6216 Navigation Bivd. ® Los Angeles, 
216 5S. Alameda St. © New York, 19 Rector &. 
* Philadelphia, 12 S$. Twelfth &. * Portland, 
1032 N. W. itth Ave. * San Franetsco, 174 
Seventeenth fit. * Seartle, 900 First Avense §, 
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THE STANDARD TRANSFORMER CO. 


WARREN, OHIO - + OFFICES IN PRINCIPAL CITIES 
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NEW INSTALLATION BOOKLET 


e « e * SHOWS THE STANDARD TRANSFORMER COMPANY TRANSFORMERS 
“ON THE JOB” ALL OVER THE WORLD 


e « e * TELLS HOW THE STANDARD TRANSFORMER COMPANY HELPS DISTRIBUTE 
POWER IN THE NORTH, EAST, SOUTH AND WEST 


@ Now you can read the story of how 
The Standard Transformer Company has TRANSFORMERS FOR EVERY CLASS OF SERVICE 
influenced the distribution of electrical 
power. You'll like the dynamic part this 
Company is playing in these advances. 
See the illustrated sections in this 20-page 
booklet devoted to STANDARD trans- 
formers operating in industry, utilities, 
rural electrification and many other 
interesting subjects, too. Also listed are 
253 impressive installations of STAND- aH 
ARD transformers. werero rts aren 

Get up-to-date by reading about elec- Pener Wooheleomnere ' -, 2 Rese 
trical developments in this new brochure. Current and Potential Transformers . No. $-S0! 
Order your copy now. We'll see that you Type NAS Current Transformers No. $-$02 
receive one promptly upon receipt of the 
coupon below. 


For « complete description of the 
design and construction used in the 
manufacture of each type of trans- 


former, write for the bulletins listed. 


Askere! Cooled Transformers No. $-101 
Dry Type Transformers No. $-202 


Rural Transformers ‘ No. $-30! 


Testing Transformers ; . Ne, $-601 


Street Lighting Transformers ' ; No, $-701 


20 PAGES 
30 ILLUSTRATIONS 
253 TRANSFORMER 
INSTALLATIONS 


THE STANDARD TRANSFORMER COMPANY 
WARREN, OHIO 


Please send me my copy of your new Installation Brochure titled, 
“Standard Transtormers on the job.” Send it to 

YOUR NAME 

TITLE 

COMPANY 

ADDRESS 

CITY 
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Unloaded... 
Installed... 


Operating... 


th only FE hours 


Recently a large steel corporation in Kansas City, Mo., ordered this nine-frame, 
600 volt I-T-E secondary distribution switchboard as part of a modernization 
program to replace obsolete distribution equipment and provide additional inter 
rupting capacity. 

A quick changeover was essential . . . 


Shortly after the switchboard arrived at a Kansas City freight yard, it was unloaded 
from the flat car and transferred by truck to the switchhouse, positioned relative 
to points of cable entry, main connections were made, and the power switch 
thrown—all within 48 hours! 


This switchboard was installed easily, quickly and economically because it was 
completely assembled and thoroughly tested at the I-T-E factory prior to shipment. 
I-T-E engineered the job, supplied all components, installed all internal wiring, 
shipped the board as a complete unit. Only external cable connections were required 
after installation. 

Here's proof that you can modernize your plant easily, quickly and economically. 
And there are many other benefits you get with I-T-E Low Voltage Switchgear. 
Here are a few 


@ CAREFUL APPLICATION: I-T-E application engineers carefully apply the equipment 
to your needs and see that it is built to ft your requirements. All components 
that go into 1-T-E switchboards are the finest obtainable, carefully coordinated 
into efficient functional units. 


ATTRACTIVE APPEARANCE: When you purchase other equipment you select it 
partly for appearance because you know how important it is to the efficiency 
of your personnel. Your plant personnel will react just as favorably to more 
attractive switchgear 


DEPENDABLE CIRCUIT BREAKERS: No switchboard can be more dependable than 
the circuit breakers in it. 1-T-E circuit breakers 

offer you the trouble-free protection so important 

to proper plant operation, 


semen ; 
<n j 
Positive-octing Air Circuit Breakers | tre serremecas “ 
Type KB Breaker. 25,000 RMS Amp. Interrupting i « i 
Rating. 600 Amp. Continuous Rating. 2, 3, or 4 


Poles. Manually or Electrically operated t MULTUMir ‘ 


Send for these descriptive bulletins: > 
BULLETIN 6003-0: A complete reference guide to 
I-T-E; 600 V. Switchgear Assemblies. 
BULLETIN 7000-A: Describes I-T-E’s newest 5 KV 
Switchgear 
Get both bulletins —ask your local 1-T-E 
Representatiwe, or write ]-T-E General Offices 





ae 
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MULTUMITE SWITCHGEAR IS COMPACT... EFFICIENT! 


The compactness of I-T-E Multumite assemblies is well illustrated in the 
above photo. Behind the attractive exterior of this switchboard are strony, 
efficient breakers and components—designed and built to provide positive 
protection of secondary distribution systems. 


Electrically welded steel frames—-one for each vertical group of breakers 
are bolted together on a continuous channel-iron sill (furnished by I-T-E) to 
make a strong, rigid, and self-supporting structure. In addition to keeping the 
switchboard rigid in transit, the sill provides an excellent vermin-proof base 
for installation. 


For extra protection of equipment, each breaker is in a separate metal com- 
partment formed by horizontal and vertical steel barriers welded to the 
frame, exterior metal panels, and the metal back of breaker itself. 


This bus compartment is designed for easy access 


Here’s another reason installation of I-T-E Low Voltaje 
Switchgear is so easy. A spacious bus compartment with a 
single horizontal bus facilitates cable connections, makes 
them easy to get to, provides more space for outgoing 
cables. Full-height hinged doors swing wide, can be removed 
easily. The whole compartment is pianned for maximum 
accessibility and greater convenience! 


For more dependable Switchgear 


mrooweie cn eeeepecity 1-T- EI 


I-T-E Circuit Breaker Company * 19th & Hamilton Streets * Philadelphia 30, Pa. 
Power Switching Equipment: Railway and industrial Engineering Co, Greensburg, Pa. 
Canadian Mfg. & Sales: Eastern Power Devices, Ltd, Toronto © Export Sales: Philips Export Corp, New York 


SWITCHGEAR © UNIT SUBSTATIONS © ISOLATED PHASE BUS STRUCTURES © CIRCUIT BREAKERS © MECHANICAL RECTIFIERS © RESISTORS + SPECIAL PRODUCTS 
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GREATER UTILITY 


Your high voltage disconnects will have greater 


usefulness if they are of the “Three E” air inter- 
rupter type. 


An ingenious interrupter unit with which this 
line of switches is equipped makes possible the 
efficient performance of many high voltage 
switching operations. The conventional discon- 
necting switch can be used only for the purpose 


of isolating apparatus 


Use of the air interrupter switches enables cir- 
cuits to be opened while carrying full rated 
amperes at rated voltage. Magnetiziag currents 
of transformers, also charging currents of cables, 
lines and busses can be broken successfully with- 


out system disturbances 


When combined with power fuses they provide 


ine ape nsive over load and shortcircun protection 


@ The indoor style as illustrated is standard 
factory production, open or metal enclosed, hook 
stick or group operated for voltage ratings to 15 


kilovolts and ampere ratings to 600 


3 P.S.7. 600 emperes 15 Kv metal enclosed 
group operated switch with power fuses. 


@ Before you purchase additional high voltage 
disconnects investigate the “Three E” air in- 


terrupter type. 


The “Three E" interrupter 
unit is of the dry type using 
no oil or other inflammable 
liquids. Arc created by cir- 
cuitinterruption is confined 
and extinguished inside 
the arcing chamber of the 
unit. Interruption is fast 
(less than one cycle) and 
clean. There is no burning 
or pitting of contacts. 


$.P.5.7. 400 amperes 7.5 
Kv open type hook stick Metel enclosed Air interrupter 
Air interrupter Switch. Switches being assembled at factory. 


See eS ee 


MELROSE PARK ILLINOIS 
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It's Fadlored "| NEBRASKA 


TO YOUR NEEDS 


INC OIRPOQORATE 
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fy Unless you figure in aluminum, 
: you don’t 


figure low 


Figure insulated conductors both ways aluminum and copper 

ani see how much you save with a/uminum. You'll be 
surprised at the savings. And aluminum’s lighter weight will 
speed the job. 

For names of manufacturers and copy of ‘Questions and 
Answers about Insulated Aluminum Conductors”, phone your 
nearby Alcoa sales office, or write ALUMINUM COMPANY OF 
AMERICA, 1786G Gulf Building, Pittsburgh 19, Pennsylvania. 


azz Aluminum Conductors 


|ALCOA| 


) of ALCOA ALUMINUM are made by leading manufacturers 
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make relocated soles last longer with 


BRUSH ON PENTA after pole has been 
removed and cleaned. 


POUR ON PENTA after pole 
has been reset. 


ae 


MTOM 


CHEMICALS ~ PLASTICS 


SERVING 
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InDUSTRY...- 


MONSANTO 
PENTAchlorophenol 


(SANTOPHEN 20) 


Here's how one utility uses penta to add years to the 
life of poles they set, pull and reset 


When a pole is removed and cleaned, a 5°, solution of 
Monsanto Penta dissolved in proper oil is brushed on. 
The pole then is stored until it’s needed in another spot. 


In resetting the pole, the fill is tamped to within 

a few inches of the top. Two gallons of the penta 
solution then are poured around the wood. A bar 

is forced down along the pole to bring the preservative 
in closer contact with the butt end of the pole. 

The fill then is completed and a collar of sand or 

loose dirt is made at the ground line. A half gallon 

of penta solution is poured onto the collar and 

covered lightly. 


Penta, applied in this way, is practical, effective, 
economical. Ordinary care in handling is necessary to 
protect workmen, animals, trees and crops 


If you would like more details about this use of 
Monsanto Penta, or if you want other information 
on wood preservation, mail the coupon or contact 
the nearest Monsanto Sales Office 

MONSANTO CHEMICAL COMPANY, Organic 
Chemicals Division, 1758-E South Second Street, 


St. Louis 4, Missouri. Santophen Reg. U. $: Pat. Off, 


DISTRICT SALES OFFICES: Birmingham, Boston 
Cincinnati, Cleveland, Detroit, Houston, Los 
Philadelphia, Portiand, Ore 
In Cunada, Monsanto (Canada) Lid 


Charlotte, Chicago, 
Angeles, New York, 
Seatthe 


Montreal 


Sean Francie 
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MONSANTO CHEMICAI 


Organic Chemicals Division 


COMPANY 
1758-E South Second Street, St. Louis 4 


M weacruri 


Please seni further details on the use of penta to preserve relocated poles. Hend 


duta on the use of penta for 


Nume 

Company 

Street 

City Zor 
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Completely LMT 


IN DESIGN AND PERFORMANCE 


The answer to 
John Lineman’s Prayer. 


A Complete Line to take care of Every 


Transmission Pintype Need. 
(NEMA Standard) 


anes | 
ache alll 


The most radical departure from conventional insulator 
design in decades. Many designs were tried and tested. 
The final design is presented here. Utility Engineers, 
linemen and management will sing praises over the per- 
formance of these insulators for years to come. Write for 
folder describing the complete new line 
of Transmission Pintypes. 


EXPORT REPRESENTATIVE: 
Philips Export Corp., 100 E. 42nd St., New York 17, N. Y. USA. Cable Address: “PHILYORK” 


lal Maal tt 


PARKERSBURG, WEST VIRGINIA 
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Machining of water wheel shaft—% 


to your specifications 


(SEN! RATOR shafts _ water wheel 
shafts rotors pinions .., reduction 
gears ship shafting, are only a few of 
the great variety of quality forgings regu- 
larly produced at the Homestead Works? 
of Carnegie-IIlinois Steel Corporation 

For these. and many other jobs, wel 
make the steel, we forge it, and, if desired, 
will machine it to your specifications 

We cast ingots up to 110 inches in di- 
ameter. Our facilities include the most 
modern heat-treating furnaces hy- 
draulic presses of 2,000, 3,000, 7,000, and 
12,000-ton capacities . . . and all the 
mecessary turning, boring, and planing 
equipment 

As for personne l, the men im our shop 
not only have long experience, but are 
generally recognized as authorities in the 
forging field. This combination of men 
and equipment 18 your assurance that 
you will get the forging you want . 
exactly a u want it. We'd like to talk 


over your forging needs with you. There's 


Turning generator shalt—60" lathe 


CARWEGIE-ILLIMOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
no obligation, of course. Why not get in 


E { CIFIC COAST BI ' 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS touch with us at once? 


TENNESSEE COAL, [RON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Commercial Forgings 
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Announcing the NEW_ 
TER REEL AND COIL 


OF REYNOLDS ACSR 
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Lagging and waterproof wrapping 
are removed from Master Coil and 
head is removed from Master Reel. 


Eliminates wooden reels 


.-.- and cuts down costs! 


Wooden reels have always been a “headache” for cable users. And 
an extra expense, too. The handling, storing, record-keeping all 
add to construction cost. 
With the new Reynolds Master Coil and Reynolds Master 
Reel, these expense-producing chores are cut right co the bone! 
The Reynolds Master Coil holds a full 40” reel length of cable Master Reel slips into Master Coil 
-carefully waterproof-packed and lagged, protected against easily, snugly. 
plenty of rough handling. 
The Reynolds Master Reel is all metal, quickly taken apart 
and put back together around the Master Coil. It is far sturdier 
than a wooden reel, and can be used over and over again. 
Equipped with a Master Reel or two, you can order Reynolds 
Master Coils as required. You save all the problems of conven- 
tional wooden reels. You save on needless weight handling 
~eliminate costly pick-up, storage, and shipping problems. 
Find out how you can cut costs with this time-and-money- 
saving combination. For complete information, write to Reynolds 
Metals Company, Louisville 1, Kentucky 


ACSR MANUAL FOR ENGINEERS After Master Reel is assembled, wrap- 


ping is removed, and you're ready 


Contains helpful information, complete charts and tables. Free when to go to work. 


requested on business letterhead—wrte to Reynolds Metals Company, 
Louisville 1, Kentucky 


ane a) ea Y7 ma wm Le. _/i AEN 
Pa REYNOLDS Lerime NLR 
MaRSENO]| «CONSIDER ALUMINUM + CONSULT REYNOLDS + THE COMPLETE ALUMINUM SERVICE 
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it’s still quality that counts plus proper 
designing, precision manufacturing . . . and 
PROOF OF PERFORMANCE. Since the begin- 
ning of the Electrical Industry, Thomas has been 
supplying porcelain for the most difficult insula- 
tion problems. Why gamble? 

Despite these unusual times, when quality and 
skilled workmanship could be sacrificed, you can 
specify Thomas Insulators with full confidence 
that quality and value cannot be surpassed, 


All Thomas Insulators have been constantly 
improved . . . quality workmanship is still the 
watchword of all production, Each insulator has 
the plus values to meet every type of line condi- 
tion. Standard designs may be selected for your 
toughest assignments. 


Therese Sons Co. 


Lissom onto 
YORK CHICAGO 


AGENTS IM PRINCIPAL CITIES 





You Ce wd ... 


THEN WE SHOW YOU 


THAT'S the way Blaw-Knox 
builds Transmission Towers 

- You give us exact specifi- 
cations and we show you how 
skillfully our design-engineers 
interpret them and then trans- 
fer them from blueprint to steel. 
The structures resulting from 
such cooperation stand up in- 
definitely under whatever na- 
ture may hand out in the way of 
winds, ice, heat, cold and rain. 


More than a generation of ex- 
perience adds not one cent to 
the cost of a Blaw-Kaox Tower 
-—but it does assure the most 
for your tower investment 


BLAW-KNOX DIVISION 
OF BLAW-KNOXK COMPANY 
2110 Farmers Bank Building 
Pittsburgh 22, Pa. 





OZONE 
RESISTANCE 


RESISTANCE 
To 
HEAT and AGING 


Study the facts behind high-voltage cable failures and you'll readily realize © 
just how much moisture resistance, ozone resistance, and resistance to heat and © 
aging mean to high-voltage transmission and distribution systems. Now — for ~ 
the first time —all three properties are combined in a single insulation, Anhy- 
drex XX — available only in Simplex-ANHYDREX XX Cables. 

Aged in an air oven at the grueling temperature of 250 F. (121 C.), Anhy- 
drex XX has proved itself to be far and away your most dependable assurance 
of low-cost, trouble-free cable operation at the higher voltages. Here’s how: 


Aged for 16 weeks, it retained approximately 50‘. of its tensile strength, 
nearly 68% of its elongation. More than that, its rate of deterioration after 
the first few weeks was very slight, indicating exceptional stability and 
long life. It remained rubber-like in quality and appearance and was still 
suitable for further use. Compare this with ordinary vegetable oil base and 
heat-resistant compounds which, inside of only 3 weeks, became brittle and 
cracked and crumbled. 

Aged for 7 days, Anhydrex XX was immersed for a week in distilled water 
at 158 F. (70 C.) and absorbed less than 15 mg. per square inch of ex- 
posed surface. 

Aged for 7 days, it was bent around a mandrel and exposed to .03‘% ozone 
for 4 hours yet would not crack. 


Compare these values with those of any other high-voltage insulation. 
You'll find a big difference; a difference that pays off in more economical, more 
efficient, and more reliable power transmission whenever Simplex-ANHYDREX 
XX Cables are on the job. If you would like more complete information and 
specification data on Anhydrex XX, simply drop us a line at the below address. 


SIMPLEX WIRE AND CABLE COMPANY 


79 Sidney Street, Cambridge 39, Massachusetts 
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Sangamo J Watthour Meters 


Sangamo J Meters have a good reputa- 


magnetic element! You can replace any 


tion for long troublefree service. ‘They 
are designed to reduce repairs to a mini- 


mum... They have unusual freedom 
from electrical failure due to high 
insulation levels... Troublefree opera- 
tion is inherent in the oilless bearing 
system 


But when infrequent repairs are needed 

all that is necessary is a small stock of 
interchangeable parts, and a minimum 
of time. Even a potential coil or a cur- 
rent element can be easily replaced in a 
matter of minutes. right in your own 
shop-—with Sangamo’s separable electro- 


\\ 


part of a Sangamo J Meter and be well 
within the range of adjustment. 


Sangamo Watthour Meters on your 
system mean lower labor costs, a smaller 
stock of parts, and fewer meters on 
the shelf. 


Sangamo 


; 


J Meters have wroved their 


t the 


ability 
mee require nis 
jay and the anti 
oads of future with 
tained accuracy, econom) 
maintenance ind troudiefr 


performance, 


ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 





The ALL 


rotates the antegre 
— wrrey 
wise or counter clockwise (eqs 


with a positive mechanical stop at énd of 
travel. In the Model DIR (illustrated), 
sensor in rotator unit eperates meter in 


ry 
control box to show direction. Reversible | hessibiselll : 
motor in rotator unit operates on 24 volts he TENNA ROTC dR, made by Alliance Manu 


supplied by transformer in control box facturing Compuny, Alliance, Ohio turns a beam 
through a 3 position switch Motor leads 


are insulated and protected by Natvar a | antenna to the compass point where interferen © is 


100 extruded vinyl tubing least and rec eption is best 


It is designed and built to operate for years exposed to rain, snow 
and sleet. For this rugged service, components are ¢ arefully tested and 
selected. Natvar 400 extruded vinyl tubing is used in the rotator unit 


for motor leads because of its superior resistance to weather 


Natvar 400 also has uniformly superior resistance to oil, and is 
approved for continuous operating temperatures of 105°C. Prompt 
deliveries can be made either from a nearby wholesaler's stock or 
‘ from our own. Full Underwriters report on request 
yon - \ A / 
a gn ore” bg ef 
ze THE NATIONAL VARNISHED PRODUCTS 
ond tore P 
er? \ f 


rae A Telephone Cable Address 


Rahway 7-8800 NATVAR: Rohway, N. J. 


221 RANDOLPH AVENUE * WOODBRIDGE, NEW JERSEY 


co | 
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Lower distribution costs 


depend on 


PLANNING 
not patching ! 





aaa is a temporary and often 
costly expedient... particularly in the 
case of a distribution system. Today's load 
forecasts strongly suggest that only long- 
range system planning will enable you to 
serve future loads economically. 

It is important to decide now on the 
objectives to be attained .. . and work 
toward these objectives as you expand or 
make replacements to your present system. 
Current trends offer helpful direction . .. 
and they indicate that the pattern of the 


future will be... 


A simplified system! One in which 
complex interconnections and costly prob- 
lems of relaying are eliminated . . . one 
requiring a minimum of equipment... 
less maintenance. On the subtransmission 
level, simple loop or radial patterns seem to 


best fit this description, 


There are opportunities to combine 
simplicity with quality service and operat- 
ing economy in other parts of the system, 
too. The increased use of spot networks, 
secondary networks and banked second- 


aries attests to this. It also indicates wider 


BEE GES 95 6 OH SRS See TE ED MY Pe ee ce 


you can 6e SURE.. ie its 


Westinghouse 


use of a second cost-cutting tool... 


Standardized, factory-assembled sub- 
stations! The inherent flexibility of these 
units permits you to economically employ 
any of the systems mentioned. Less-costly 
bus regulation, minimum use of high-volt- 
age buses, and shorter distribution feeders 


are several important reasons. 


Let these facts set the course for your 


system planning ... and let Westinghouse 


help. Our engineers and complete system 


planning facilities are at your service. Call 
your nearest'Westinghouse Office or write: 
Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pa. 1.97148 


WRITE FOR A PRESENTATION OF THIS 
VALUABLE INFORMATION 
“Electric Utility Power Distribution Systems”, B-3905 
“Co-ordinated Substations”, B-4061 
“The A-C Secondary Network System", B-4002-A 





At 66 this KERITE is still live 


ROM 1883 unt 191 when it 
4 : ; ; 
NAS replaced by a cable with 
nductors, the Kerite non 
{submarine cable shown above 
without a single service 

t Ned 
It was installed on a 
telegraph circuit under 
New York City, and 

near a sewer iniet 


Although the 


corrosive 
luted water 

| wire armor, the Kerite 
ion was unharmed. Made 
this piece of cable 


years under water, and 32 years in 


ir. The physical 
characteristics of 


tion are still excellent 


Modern Kerite cable is still 
insulated with Kerite made by the 
same time-tested formula. And 
modern Kerite engineering has 
brought many advances to the art 


of ible making. Kerite engineers 


will be glad ) nsult with you or 
your cable problems. The Kerite 
Company, 30 Church 


New York 7, N. Y. 


Street, 


Offices also at: 


Avenue 


122 S. Michigan 
Chicago 3 582 Market 
Street, San Francisco 4 714 W 


Olympic Bh Los Angeles 15 


Kerite Insulation —Your Cable's Best Life Insurance 


) < (ANS 
HAs: 


/ RY ys 


A yw ri. 
2 KERITE 
es) 4 4 


CABLE 
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CHierial, 


A Board for Impartial Analysis 


A STATEMENT covering recommendations for a 
national water policy has been submitted to the 
President’s Water Resources Policy Commission 
by the Water Policy Panel of Engineers Joint 
Council. The council is an organization of the 
five major engineering societies. As compared 
with the policies proposed in other statements 
submitted by EEI, NAEC, the Hoover Commis- 
sion, and other interested parties, it does not 
differ widely. Perhaps its most significant con- 
tribution is its completeness and the non-partisan 
connections of the committee members. It is also 
worthy of note that their criteria for considering 
national water policy were based on two axioms 

“that public money is limited in availability and 
that many public needs, such as water, highways, 


schools, 


hospitals ete., compete for public 


money.” 


Among the many practical proposals, a most 


significant one has to do with the sereening of 


projects which are to be provided by the federal 


government. The panel proposes a board for the 
federal 
water projects. They recommend that the board's 


review and report be prerequisite lo iuthoriza 


impartial analysis and appraisal of 


tion or appropriation by Congress for such 


facilities. 


In justifving this review board the council 


makes the observation that “agencies which are 
under the necessity of competitive survival, with 
high principles but with equally high desires to 
develop in size and significance, cannot be ex- 
pected to appraise the validity of undertakings 


in the most abstract and impartial manner.” It 


Naerccc ccc ccc c ccc ccc ccc c ccc ccc ccc c ccc c ccc ccc c ccc c ccc ccc cccccc ccc cc ccc c cc mcc ccc c ccc ccc nc cccccccccccccccccccccccccccccmmmmrrnmrercereeeeeeeee reece eS a nS aeeneeeae 
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follows that the body would have to be drawn 
largely from outside governmental personnel. 
But in giving due credit to other factors the coun- 
cil feels that the board should include some indi- 
viduals of non-engineering experience, to provide 
economic, financial, regional and sociological 
perspectives. 
EvecrricaL Wortp believes that the pro- 
posal for a board for impartial review is very 
sound. Regardless of the outcome of efforts to 
consolidate federal activities relating to water 
resources, the basic danger exists that uneco 
nomic and unnecessary projects will continue to 
be approved. 
Claims for benefits which cannot be substan 
tiated would no longer be the rule as is true of 
current programs, As a typical example all o 
the states surrounding the TVA area, except 
Kentucky, have gained more in ineome per 
capita since 1929 than the State of Tennessee. 
Without trying to discredit TVA as an operating 


} 


electric system, it is clear that the claims for 
economic benefits from subsidized power cannot 
be proven when the facts are available. 


Other recommendations 


highly desirable 
made by the Water Policy Panel of the Engineers 
Joint Council are covered elsewhere in this issue 
of Ecectrricat Worip. We believe this report 
to be a fine contribution to the Water Resources 
Policy 


given serious consideration in every respect and 


Commission. Its proposals should be 


the elements incorporated in the commission’s 


report to the President. 





Cooperation That Does Not Cooperate 


NO MATTER how hard you try to make people love you, 


there will always be some to find fault The electri« 
utilities should take as much comfort as they can from 


that observation on human nature But we wonder, in 
respect to their relations with the local electrical trade 
just how much comfort they are entitled to take from it 

One of our editors attended the summer convention of 
the National Association of Electrical 


Atlantix Somewhat out of his element, 


Distributors in 


City last month 


being a power company man by sympathy experience 


and association, he was not well acquainted among the 


wholesalers. But he had to justify his 


mixing around a bit and digging 


expense account by 


up something to make 


‘ 


for the magazine 


opy This is it. 


At random he approar hed a number of wholesalers 


know 


asked each one for an expression as to the attitude of the 


whom he did not know and who did not him, and 


local trade toward the utility. Of eight men thus ques 
tioned, two replied that the utility wes well regarded by 
The remaining six 
of feeling from mild disgruntlement to out 
oaity One said the talks a 


cooperation 


he dealers 


gave answers that indi 


ated a range 


power 


This was not 


nor 
ably suct ;survey W 
tion of friendliness of ck 


ao But eo tong as cle alers il 


Telemetering 
TELEMETERING 


that have not had tox 


In utility 


runiecs 


channels 


sane 


system operation at 


Within the last fe 
con ple xion has a yuire 
the technology of 


fron | 


the conventional 


hither 


telemetering sender and receiver are 


customarily in motion ontrast with point-to-point tel 


meterin in which « ase Doth nder and receiver are fixed 


Mobil telemetering resorts to microwaves ar j pulsir 9 


Except for the receivin indicators 
apparatus bears little res 


' } } 
equipment used with power t er tele etering 


and recorders the 


r terminal 


Power companies are cost conscious about telemetering 
facilities but seem to care comparatively little about 
eight Those 


uided missiles are ap} arently little cone erned about cost, 


and space factors who are developing 


it they invariably 
Thes 
items of information about acceleration, velocity, altitude, 
etc. 


insist on light-as-a-feather weights. 


also want ability to send and receive 20 or more 


barometer, ten perature, humidity, trajectory, Fur- 


ther, these items have to be repeated acc 
times in the short flight lf 


urately many 
of the missile 

For wire-system telemeter engineers, herei lies the 
opportunity to adopt some of the clever te hniques of 
This can be done as fast as the e 


mobile telemetering 


pansion in the power field indicates the need for more 
items of information, more flexibility, less weight, or en- 
That from the 
-day joint conference in Philadelphia of the AIEE and 


the National Telemetering Conference 


larged scope was the lesson derivable 


For Better Public Relations 
IN THESE DAYS wil 


to the electric 


en p iblie relations are so important 


utility industry, it we uld be 


lity president to make a study of his 


tions department. In mat ompanies public 
ind advertising are A recer 
by C. Fred Westin, Publie Service Electric & 
Newark, for the Public Utilities (ssoc 
EW, June 25. p 4). has bro 


nents 3 


still firm’y entwined 


(,as 


Advertising lator 


heading 


uch « epart as many 


us J) or more different and son 


tivities 


No one man is capable 


over so 


any assignments It mi itility 


analyze activities being carried on 


publie relations fields. Even with t! infor tion it 


hard to evaluate the wo 


ate the value of the ho relat 
edito 


Women’s Club, 


school superintendent ? 


director in conversation with the mayor of a city 


the local paper, the president of the 


town’s leading clergyiman, o 


j 


The solution may 


. . 
relations functions adequate stall 


h staffs } d directed mean 


] } 
ong run, Digver 


Harry |. Harriman, New England Pioneer 


ANOTHER progressive ) 
Harry | 


ver sense of the wore He and his 


eer of the electrical industry 


is dead Harriman was a progressive 


ploneer in 
Malcolm 
England's need 


that this coukd 


partner 


hace, had the foresight to see New 


industr ul electri They saw 


eneruy 


e supplied by building hydro plants miles away from 


lustrial centers and that this power could be transmitted 


The New England 


there. Harriman needs 1 


hlectric 


oO memor ial 


System will suffice 
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The Electrical Week 


Despite agitation for federal power projects, New 
England utility companies are keeping ahead of the 
area's power needs with a $500-million expansion 
program. Reserve capacity of their plants already 
exceeds total estimated U.S. output of the proposed 
St. Lawrence power project (p 74) ... On advice that 
Interior Department and Southwest utilities soon 
would contract for distribution of federal power, a 
Senate committee slashed Southwestern Ad- 
1951 budget by Interior 


confirm 


Power 
But 


ministration’s a third. 


refused to reports of agreement 
. Houston Lighting & 
Power Co speeds construction and maintenance of its 


rapidly 


with the companies (p 76) 


growing svstem with area service centers 
especialy engineered for efficient handling of equip- 
ment (p 78) ... Engineers Joint Council, representing 


the five national engineering societies, calls for a fresh 
79) And 

little chances 
the 


approach to federal water policy (p 
Washington there's 


the 


indicate 


affected by 


reports 


utilities will be 


draft in early 


future 


Surprise appointment of} Gordon ft 
Energy 


friends and critics o} 


Dean to head tl 


{tom Commtssio appare nel ! ( i oth 
{EC in Washingtor 
does not reouire Senate 
Pike to a 
vote of 55-24. Opposition to Pike, who had be 


eFebI5 


chairmanship 


ment, which 


confirmation of Sumner 


four-year 


chairman sin was aimed in part, at least 


him out o 


Oklahoma politics have become entangled with ne- 
gotiations of Interior Department-power 


contracts in the 


company 


Southwest Thomas. 


Senator Elmer 
who is seeking reelection, long has urged such agree- 
ments. His Democratic primary foe, Rep Mike Mon- 


roney, a public power enthusiast, is opposed. 


Since 1940, says Pacific Power & Light Co, Portland, 
not one new public utility district has been organized in 
either Oregon or 


Washington { dozen such proposals 


fhout 66°% of all cus 


tomers in these states are still served by investor-owned 


have been defeated by the voters 
companies 


Federal Reserve Bank of Boston has published a 
13-page survey of New England industrial power costs 
based on 1947 data. Manufacturers then paid 1.45¢ 
per kwhr against 0.9¢ for all U. 5. industries. Average 
cost of all fuel per million Btu was 33.1¢ in New 
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England compared with 22.5¢ for plants elsewhere in 
the U. S. Despite this, the ratio of power costs to 
value added by manufacture was but 1.86 


England and 1.7% for the entire country. 


for New 


Vay was a quiet month in the industry so far as adding 


new capacity was concerned. Only 324490 ku 


went on 
the line. 


Gulf Public Service Co, Dallas, Texas, reports that 
in 1947 it bottled and sold 277,158 cases of Coca-Cola 
and other products. It also sold some electricity (103,; 


$22,507 kwhr), gas, water, and ice. 


Steel for the new additi 
VW ohau k Powe i 
hlooded lroquois Indians 


m to the Oswego Plant of the 


Viagara was erected by 40 full- 


( orp 


Notes From The News 


Niagara Mohawk Power Corp has been granted a 


90-vear license by the Federal Power Commission for 


construction and operation of a $5.6 million 


power 
plant on the Sacandaga River in Saratoga County, 


N. 


long 


The plant will inelude an earth dam 1.650 ft 
112 ft high 

Valley Water Users 
to sell the 
generators owned by the Water Users 
Caddo Lake plant in 


northwest Louisiana, Southwestern Gas & Electric Co 


negotiate d a 


and The president of the Salt 


liver Association is in Washing- 


ton to try yovernment two diesel power 


After failure 


ol equipment at its steam 


short-term 


contract with Southwestern 


Power Administration for power from Narrows Dam 


The utility will purehase SPA power for a period of 


60 days. Southwestern G&E has been trying to get a 


long term contract from SPA . Five Puget Sound 
Power & Light Co empl yes have formed a “Heddy 


Kilowatt Patrol.” The men, Boy Scout committeemen 


and scoutmasters, were reporting for leadership train- 
ing and adopted the name when they discovered all 
in the same scout patrol . New Brunswick Electric 
Power Commission has started to set up a province- 


wide 


radio network aimed at 


faster 
repair of trouble on transmission lines 


location and 
President 
David W. Jardine of Pennsylvania Electric Co turned 
over the first shovelful of dirt July 6 for an addition 
to the Front St generating station The erection 
of 250 new street light poles has been approved by 
the Rantoul, IIL, board of trustees. The new lights 


will improve lighing in residential sections of village. 





. 
Pet NR! 


WEBSTER STREET PLANT of Worcester County Electric Co of 
Worcester, Mass, added 33,000 kw, boosting capacity to 83,740 kw 


SKELTON STATION of Central Maine Power Co on the Seco River 


has a copecity of 16,800 kw Many hydro plants are smell 


New England Builds Up Power Reserve 


Margins After All Anticipated Requirements Estimated in Excess of 19% 
Through 1953, More Than Firm U. S. Capacity of St. Lawrence Development 


New En 


1 expanding 


land cor panies 

both hydro 1 fu ar ixious to dispose 
enerating plants Ott addition to 
cw bemge added in 


tir station new expanded 


100,000 kw will be hydro « pac in 
1946.52 Accordis to latest 


:pabilitv of New 


i the ompanies postwar 
England generat 
Maine will 


r facilities pproximate kw this vear 


mansion program « is to expendi total « 


llions, three 


plant i Annual peal vads fe tt une sys 


progr 


é xpected 


,000 kw. 


Continu ¢ 


FLOATING POWER PLANT “Resistance 
000 kw of Schiller Plant 


A) adds 30,000 to 40 
B) of Public Service Co of New Hampshire 


ANOTHER installation of the Public Service Co of New Hampshire 
is mew 15,000-kw J. Brodie Smith Station on Androscoggin River 
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NEW ENGLAND utilities are progressive. This 4,000-kw gas turbine DEVON PLANT of Connecticut Light & Power Co at Milford hos 
at Central Moine’s Farmingdale Plont is latest in equipment been expanded since the wor. New installations added 157,000 kw 


WILDER PLANT of New England Power Co on the Connecticut from 5,220 kw to 33,000 kw. New England utilities deny they neglect 
River ot Hartford, Vt., has been redeveloped to increase its capacity hydro, pointing out many redevelopment projects ore under way 


LARGEST UNIT in New England is a 81,250-kw steam turbo. HARTFORD ELECTRIC LIGHT CO's newest unit at South Meadow 
generator at 239,110-kw Edgar Station of Boston Edison Co Plant, Hartford, is a 45,000-kw job. Plant capacity is 180,000 kw 
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3 
2 
3 
KY 
; 
4 


leaving a reserve margin of 668,000 kw e 

\. punted oat secentiy by Clarere w. 2@Nate Committee Slashes SPA, 

Mayott, official of the Hartford Electric ° e 

Light Co and vice chairman of the Reclamation Power Line Funds 
Edison Electric Institute's power survey 

committee, this reserve exceeds the es 


timated hrm capacity of I >. power ‘ , KOPRIATIONS Com esulte from construction of the line, 


facilities of the proposed St Lawrer federal } t noted was only recently 


ce velopment The St. Lawrence im thei 


would have ' itp abou ' s . fe 195] T he \lso knocked out was the House-ap 
O00 kw tor amopt : ‘ \ . \ +} ( 


in the Senat unvon Ferry-Great Falls line 
Mayott 


* s00n a! be hich the Bureau sought $365,000 
1¢ committee expects the Reclama 
ation Bureau and the Montana Power 
appropriate 

involved a 

lisposal of 

invon r 1 oe i om nittee’s 
report ! nterior mesistence on a 
wheeling tee has 

SPA Cut $6 Million Up ee is 


oe Dakota Lines Added 
Siasl m the 
irtment « Sout jut Reel m was handed $6 il 
n tor more than ; il ot trans 
nission lines in Sout! And the 
ipprove senate ommittee s ntl v Id restore 
setting wo major items cul out e House 
i total of l $750.000 for Folsom power } t 
d California’s Central valley 
000 for th ighton-Hovt-Br 


asior 


New Atom Boss 


2 Montana 


Power Ad 


1O0.000 


$150,000 
tion funds 
. ‘ ‘ » t i . ‘ ; iit 1 cash anc 
GORDON E. DEAN, former West Coost ' ash and 
attorney, professor, and Justice Deportment tive A ‘ is > ’ p or 
aide, has been mode Atomic Energy Com 


mission chauwman 
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Utilities Won't Feel 
First Draft Call 


Editor's Note: Cries of “Here we go 
again!” greeted news from Washing- 
ton that the Selective Service System 
was being revived. That attitude ap- 
pears premature, to put it mildly. As 
this issue of ELECTRICAL WORLD 
went to press, the only actual use be- 
ing made of the draft was its response 
to an Army call for 20,000 men. Man- 
power of the utilities should not even 
feel a draft of such proportions. True, 
there may be more calls if the crisix 
worsens. The following article was pre- 
pared to give utility management and 
employees the best available informa- 
tion on how the draft may affect them 
under presently foreseeable circum- 
stances. 


Utilities may get ocx 


ipational defer 
ments tor ertain emplovees 
1948 draft law 


cases Ww 


n individual 
draft 
exemptions 


Decisions 
j he left up to local 
hoards Em 
should 
their 


plovee 


plovers seek ing 
low al hoards 
they think 


and 26 


write their ftiving 


reasons, if any em 


should be 


between 19 


deferred 


Industry Gets 2-A‘s 


There are 


two classifications for 


deferments 2.4 tor men necessary 


industrial ov« and 2-C for es 


As of May 


classifed as 2-A 


ipations 
sential agricultural 
$1. 40.900 


workers 
nen vere 


$4. B00 


Under th present law. draft defer 


nents may he given to any 


rerson 


vhose 10 found necessary to main 


tain national health. «afetv or interest 


Also deferable are men whose continued 


tivity In study and research 


s neces- 


the national interest. This lan 


very broad eaving it ip to 
nvin boar Is of 


workers 


nlovers to cor nee draft 


dividu | 


status of u 


No Group Determents 


There are no group deferments by 


Nor have any stand 


ards been fixed for determi: ing the es 


sentiality of 
This 


enjoy the san 


: } ] 
propani tilities 


will ¢ ' 
during World War II in 


tiality Then they 


they had 


setting ¢ 
were able to 


ferments for trained ¢ 


triest 
outside sales and clerical de 
So long as the draft is limited to me n 
is likely little 


utilities larly 


from 19 to 26 it to have 


impact on the Partic 


since men in this age bracket with prior 


illed. Mer 


also are’ 


n ilitary service will not be 


with dependents and reservists 
deterred 
is to te 


| st how much use nade of 


e draft is impossible to estimate 
Korean 


The armed forces now 


short of 


even 


if the uncertainty of the 


crisis 
were discounted 


are about 550.000 men their 
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SOIL TESTING mobile unit is presented to the Georgia Experiment Station by Georgio 
Power Co as part of the utility's program to promote form electrification and better farming 


methods. Accepting the unit is Dr C. C. Murray, right 


director of the experiment station 


With him are L. W. Gray, manager of rural division, ond Bud Moss, agriculture agent, of 


Georgia Power 


legal manpower limi 
no Washington 


itten 


sour 
services to nt to 

strenat! 

on calls 
reserves 


} 
will 


depending ndividual 
stances, Value , 2 re 


will “ we 


ilian life 


arme 1 ore 


his essentiality in ci 


Dam Authority Petitions 
Court for Indian Lands 


Dam Authority 
as started proc edings in fe 


il court to 


Grand River Okla 


i 


obtain rights-of-way fo 


paw lines to serve Stilwell 
The Authority's general counsel, filed 
iS tracts of Cherokee 


appomt a 


1 petition covering 


land, and asked the court to 


ippraise them. He said 
has 
Indian 
liaes will 


Stilwell, a 


commission to 
obtained 
land 


extend 


the Authority already 


rights ot entry on mest 


through which the 


from Tahlequah to listance 


of 23 miles 


by the Au 
the 


Tahlequah is now served 


thority work has started on 


there 


and 


transmission lines und also on a 


sub-station which will be compl ted this 
month 


Gets 30-Year Franchise 


Voters in Bradenton, Fla have 
Florida Power & Light Co 


franchise to operate in the 


granted 
a 0-vear 


city 


The unit con handle 100 tests in eight hours 


American Stockholders 
Challenge Loan to WWP 


Hearings before the Securities and 
Commission have been re 

American Power & Light 
Co's plan to lend up to $6 > million to 
sidiary. the Washington Water 
Power Co (EW, July 10, P 14) 

The formal request for hearings was 
by Goldman, Sachs & Co, Gerst 
nstein & Co and others of a group 

merican stockholders 


indicated the 


Exchange 


queste d on 


us $8 


The request 
challenge 
Americ an’s retention of the cash nt pre 
poses to lend Washington Water Power 
seeking 


group would 


The oup is one of several 


rlv dissolution of American and the 


its cash to its stockhold 


requests for hearings on the 


dered imminent. In recent 
before the 


Sto¢ kholder H 


proposed loan 


comMmissian 
Lane Oglk 


American 


wer dings 

unsel of 
uttacked the 
announced the funds would be used t 
ferred stock and to he Ip hnance 


But 


“there is ne 


all p 
WWP's 


Ogle’s 


onstruction program 
held that 
reason to call such stock and 


iltorneyv 
mpelling 
an increase in the short-term in 


debtedness 


cause 
of Washington.” 

contended that WWP could 

j 


make “orderly arrangements for financ 


It was 
ing its construction program” by selling 
bonds and using earned surplus and de 
preciation funds 

The Washington State Public Service 
must 


Commission, which 


pass on the 
yet acted. But 


it has advised SEC that the plan raises 


proposed loan, has not 


increasing control of 


Washington Water 


i “question of 


Amer can 


Power 





! 


=m . ‘ a vsoha 


ee ene © 


BERRY SERVICE CENTER of the Houston Lighting & Power Co is ance. The center wos constructed to serve the northern section of the 
@ modernistic appearing building which mokes an attractive appear Texas city. Houston L&P now serves 300,000 customers 


Better Service for Houston 


TRUCKS ore loaded from the dock side of the main building. Note POLE YARD is arranged so that the unloading is from one side and 
the use of specially designed equipment for handling transformers the loading from the other. This ossures use of older poles first 


ie 


~ Loading 
platform - 


CABLE is stored in a fenced and concrete-paved cable ond reel stor SIDE VIEW of the building shows the truck loading crea. Equipment 
age oreo. A truck with derrick locds the reels on the other trucks and supplies can be brought in by rail on other side of structure 
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Area Service Centers 
Speed System Expansion 


Houston Lighting & Power Co is 
meeting many of the knotty construction 
and maintenance problems arising from 
rapid system growth with area service 
centers. The idea isn’t new. But the 
facilities and equipment with 
Houston L & P has rigged its 
make them 


special 
which 
centers among the most 
modern and efficient in the country 
The four 
buildings, three in outlying areas within 
30 miles of Houston. The 
fourth serves the company’s principal 


Houstor 


company now has suc h 


a radius of 


underground service area in 
proper 

Berry Service Center, pictured on the 
opposite page, serves the northern sec 
tion of the city. Among its features are 
special facilities for handling materials 
rought in by a railroad spur line. The 
floor of the main building is railroad car 
and truck height (4 ft above finished 
vard grade). The tracks in the 
serve the material stor: 


rear 
* areas in the 
building as well as the pole vard located 
in a 50-ft esplanade between two 30-foot 
concrete driveways 


Flow of 
generally 


material end 


ectrnmment 1s 
through the enclosed stores 
irea and the open, roo ed transformer 
area to the truck loading dock 
in front of the building. The truck dock 


and parking area is sheltered hy a can 


storage 


tilevered awning, This irraneement and 
the use of portable boxes and lift trucks 
permit the storekeeper to fll matevial 
orders for the line trucks at niehe 
The main building aleo 
hot-stick room with 


air conditions, 


provides a 
storage controlled 
a substation maintenance 
shon. first aid fecilities, shower and 
locker offices for 


and the division supervisor 


roome line foremen 


nd an audi 
torium 


Lighting Contract Granted 


The Mansfield. Ohio. City Council 
has granted Ohio Edison Co a five vear 


contract to 
street 


supply eleetr ‘vy for the 
lighting. T! 


_panv w ll rey 


citv s rower com 


amp the liehtine «evstem 
Although 


Mansfield’s 1 will be in 


completely withont 


creased there discounts 


Town Rejects Franchise 


By a vote of 252 to 187, Elkader 
Iowa, residents have refused to author 
ize a 15-year extension of the franchise 
The firm's 
present franchise to supply the city with 


held by Interstate Power Co 


electrical power expires July 22 
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Federal Water Policy Is Criticized 
as ‘Haphazard’ by Engineering Body 


Pustic spenpine for water resources 


hydroelectric 
projects, now runs into billions of deol- 


development, including 


lars annually. But the nation isn't get- 
ting its money's worth because of the 
“haphazard” way in which numerous 
agencies plan and build various types 
of projects 

So charges the Engineers Joint Coun- 
cil in recent recommendations to Presi- 
dent Truman’s Water Resources Policy 
Commission 

EJC, an organization of the five na 
tional engineering societies (civil 
mining and metallurgical, mechanical, 
electrical, and chemical) sharply criti 
cized existing federal water policy. And 
it urged virtually complete revision of 
the government's approach to resource 


development 
Asks New Start 


The compleints 
the Hoover Co 


were pot new Like 


nmission and 


more re 
cently 1 nen 
tions, FU 

tions of fede 


siness 
overlop 
19nd 
cuate plenning 
sional “pork 
other vie nro 
middling 
of sociel and weter voli It sug 
vested that the whole ‘ e ecranned 
ind the government r freal The 
starting pont federal 
wrte 


cooreimation wit 


grams end reauirements 


policy 
ch a polic Elf 
onld be the 


Crux of st 
justifeation of 

\roiects on a dol] 

or the nearest 

This is essentisl 

Firat. public ‘a ** View 
And * 


compete for this 


siderations 
ited 


n availability.” ond, water 


projects with 


| money 


other 


public needs like highways 


schools, and hospitals 


Terms Projects Unsound 


“nrecent rate” of fede 


att 


ral plan 
oration of water proj; 
and economically 
mble to build pet 
i and feasibil 


by the boards. In the 


la cedaetias 
unsound.” ! he eer 
projects stendards of ner 
ity Nave gone 
past 20 years there has been “a surpris 
ing degradation in the appl 

any criteria to water resources cle 
This has lead to 


indiscriminate expenditures, in 


ment.” “chaotic 
the good and bad projects are 
tinguishable.” 

EJC conceded that some benefits of 
water projects. especially multi-purpose 


developments, could not easi 


But it 
and 


insisted that intangibles 


should he 


ated 


could given weight 
even if the main test of each project 
depended on how it stacked up against 
“measurable, quantitative criteria.” 
EJC took several controversial bulls 
by the horns in its general recommenda 
tions. It urged that tax payments be 
lands taken for federal 
projects and that taxes be included in 


Other 


continued on 
cost estimates important pro 
posals inel ided: 

@ Authorization of all projects only by 
Congress, with the original authoriza 
bons placing a ceiling on project costs 
® Return to the Treasury of all project 
revenues for disbursement only by ap 
propriation 

© Disclosure of 


ciaries of projects 


all subsidies ta benef 


© Justification of each project individu 
ally 


basin 


with no lumping of projects in 


accounts to permit revenues of 


good sraters 


4to 3 


1 where exact esti 


weak 
Benefit-to-cost ratios of at least 


and as much 


projects to carry 
us 2 to 
mnates are impossible 
® Establishment of a board of analysis 
fom 


us recommended by the Hoover 


inission, to review all 


their 


projects he ore 
authorization by Congress 
® Financing by local sources—— public 


yrivate---wherever feasible 


Horner Headed Panel 


The report was prepared under di 
1 panel headed by W. W 
Louis consulting engineer 
ASCE. Other 
included E. L. Clark, 
Hoak, AICE; C. W 
ind W. F. Uhl, ASMI 


ssisted by 75 experts in 


ection of 
lorner st 
ind a past president of 
vanel members 
AIM MI R. D 
Vavyott, AIEF, 


Phe pane | was : 


irious fields of water develonment 
ing both members and non-mem 

the five engineering societies 
ring the study 


f these e rom 


rd had 


<perts was drawn 
er e. Bat abort at! 


on federal projects 


Index to be Available 
ELECTRICAL WORLD's 


annual index is being prepared 
and will be available this month. 
It may be 


semi- 


without 
charge. Address requests to 
ELECTRICAL WORLD,  Edi- 
torial Office, 330 W. 42nd Street, 
New York 18, N. Y. 


obtained 





FINANCIAL 


VIELDS (%) — Operating Electric Utility Securities 


Preferred Stocks 


Cwelity tot 


DATE 
19% 
duly 
une 27 
END OF 
it 195 
4m 1949 
rea 1949 
Gnd 1949 


Dote, Reis & Chandler, inc. 


4 Cities Plan Purchase 
of Puget Sound Facilities 


ij 
i Ww 


cons ' 
Buckley, Sumner, at 


with a 


Auburn i knw 


claw have signed up syndicate 
composed of Blythe & Co, Pacit North 
William Pp H arper and B i 
hall & Stein, Kirkland and Renton ha 


alluy 


west Co 


a decision. Puy 
Coun 
iering action 
Municipal purch 
to f 


rmation of 


Powe propertie in 
{ the Seattle area 
licated it may pureha 


t ont within 


ertaintiy bevor 


Two Michigan Utilities 
Announce Merger Plan 


! t Pov { ~¢ t 
thern Mix n outside D 
t yu 


ind ied 


» approve a plas unde! 
in Michigan Public 
ory, which are 
han ¢ 
be reduced to the 


ates 
now about Jo 
would 


Pro 


ild start 


onsumers charges 
Consumers level 
osed scaling down of rates wo 


mmediately with a 6 eut then a 

gradual reduction would follow over the 
ext three years 
Mik ligan Public 


l6-county area at the top 


Michigar ye 


Service now oper 


ites in a 


lowe ninsula 


Mountain States Granted 
Rate Cut for Competition 


‘ 
Mountain 


States Power Co has beer 


ven authority to readjust its rates t 


with the ecently establishe 


cmpete 
ystem at Springheld 


be cut 


will 
pany cannot be deprev 
ompetit 


FINANCIAL BRIEFS 


Consolidated Edison Co of New ¥ 


Preterred 


ties, Ist mtg. C. 1980 
by Middle West Corp 
ervice, 6.116 sh) Public 
sh. Kentucky Utilities, 6.11 


sion for authority to merge two wholly 
owned subsidiaries, Westchester Light- 
ing Co and Yonkers Light and Power 
Co. The merger would reduce the sys 
tem to companies, Con Ed, New 
York Steam Corp, Staten Island Edison 
Consolidated Telegraph & 


four 
Corp, and 
Electrical Subway Co 
A special meeting of Connecticut Light 

ind 


mon pre erred 
Aug 8 


four-for-one split 


& Power Co con 
areholders has been called for 
propose i 


to vote on a 


of the common stock 


Stockholders of Southwestern Public 


two-ltor-one 
Aug 1. The 


shares 


service Co will vote on a 


split of the common stock 


has 2.5 million 
outstanding They also will 


amendments designed to mod 


company now 


consider 


charter 


ernize certain restrictions 


Transfer of the remaining ass 
Commonwealth & Southern Co 
Southern Co rather than to Common 
wealth’s stockholders has weer 
approved by Federal Judge Paul Leahy 
in Wilmin 


that 


former 


ror He dismissed petitions 


to set aside the Securities 


sought 


and I xchange Commission order direct 


ing transfer o! the assets as part o! 


lissolution plat 


Commonwealth's final 


The United States Court 


has retu ‘ rev | 
solidated 


Supreme 
retest by Cor 
New y rk on 
Commis 
rates v 


annually 


The Securities and Exchange Commi+- 


sion granted Kansas Coopera 
protest 
osed dis 
> 
Railways 


istern Kansas 


The intervenor 


m 





Energy Sales for April 
9.8% Higher Than in ‘49 


Electric energy sales in April were 
98% higher than those for the same 
month last year 

Edison Electric Institute reported 
April sales to ultimate customers were 


Classification of Seales, April 


HK ilowartthour Seles Million Kwhr Percent 
Apni , 1950 1949 Change 


Residential or domestic $521 4,760 
Rural (Distinct rural rotes) 605 $32 
Commercial or industriel 

Small light ond power 3,986 863,685 

Large light and power. 10,930 10,125 
Street and highwoy lighting 221 205 
Other public authorities 58) $22 
Ratlways and railroods 

Street ond interurban 287 312 

Electrified steam railroads 209 212 
Interdepartmental 55 48 


Billons of Kwhr 


Total to ultimete 
customer 22,397 20,401 


49 


22.396,907,000 kwhr. compared to 20, 48 

$10,121,000 in April, 1949. Revenue 4? 

from ultimate customers totaled $410 M a M A s 0 N 
075,600 or 9.4% above the $374,735,300 


eceived in April last year. Output Week Ended July 8—5,379,924,000 Kwhr 


Weekly Output, Millicns Kwhe Percent Charg: from Previous Yeor 
1950 1949 1948 July 8 july! June 24 
July 4,982 July 10 4,760 New Engiend 5 172 15 
July 5A10 July 3 5,166 Mid-Ationt a 129% 109 
June 5,466 June 26 5,257 Central Indust ré 15.5 186 
June 5,373 June 19 5,159 West Centre! ! « 97 
June 5,300 June 12 5,132 Southeast 93 ) 174 
Ju 5,018 June 5 4,845 South Centro 38 
7% 
1 


May 28 May 29 5,076 Rocky Mount 
May 25 May 22 5,085 Pac fc C t } 
May 257 Mey 15 5,109 

. Ma 8 5.68 Total United State ‘ } 116 


ww 


a 
? 
0 
3 
7 
0 
3 
6 


Canadian ctrical Manutactuters As.octation 
Anne A Gereral Brock Mote Niegera 


Fells, Onta Can., September 


Notional Television ond Electricel Living Show 
instrument Society of America Ch um, Ch cage it, Septemt 29 
Not.onal Conference ond Exhibit, Butte Audi ODctot 
torium, Buffalo, N Y.. September | 5 


% increase over previous yeor 


Pennsylvania Electric Association 
Northwest Public Power Association rar n ond Distribution Committee, trem 
Convention, Portland Hotel, Portlend, Ore Tem ante b, Dalles, Pa, October 5-6 
September 13-15 
Indiana Electric Associc 
American Society of Mechanical Engineers 8 > f 
Fall meeting, Hotel Sheraton, Worcester, Ma h k 1, Octob 
September 19-21 
International Associetion of Flectrical Leagues 
Public Utilities Association of the Virginias Annue!l Conterence, ¢ 310 Hotel, Boston 
Annual Meeting, Greenbrier Hot White Suiphu Mas October 11-14 
Springs, W Va, September 22-23 
#& Notional Electrical Contractors Association 
Annual Convention, Hote! Biltmore, Los Angeles 
Calif, October 17-20 


C anges in Capacity Reported to Federal Power Commission American Institute of Electrical Engineers 


iddie Eactern District Meeting, Lord Baeltimor 
PLANT ADDITIONS DURING MAY tol, Galtinare. Md. Gevaber Lok: fall Gaaaeel 


t 


kirvin tel ) ? ‘ 
Utility Plert Fuel Capacity (Kw) a oe Bh es # Oklohoma City, Okla 
Hatfield Municipel Electric Department Hatfield, Pa ic 300 
indianapolis Power & Light Co White River s 40,000 
Wisconsin River Power Co Peterwel! 4 20,000 
Nantahele Power & Light Co Tuckesegee N 4 3,000 
Army Engineers Alletoone, Ge H 36,000 


Lowisiens Power & Light Co Mentgomery c 190 
Public Service Co of Oklahoms Weleetka 30,000 
Oklshome Ges & Electric Co Mustang 50,000 WwW 
Utah Power & Light Co Orem * 44,000 orkers Get Pay Boost 
Pacific Gas & Electric Co (Celif.) Moss Lending 100,000 Publ @ ( 
uliv ervice o of 

PLANT RETIREMENTS DURING MAY a ber rnifinannrr sat = 
Consumers Power Co Greenville, Mich 300 ae Z 
Dubois Public Service Co Dubois, Wyo ae ly to 9¢ an hour, under 
Peach Springs Light & Power Co Peach Springs, Aris ¢ 50 nent siunad tune 20 te: con fes 
HH. Hydro, IC internal Combustion, S$ Steam t ' t two vears Avreement also 
United Stetes Capacity as of June 1, 1950- Steam, 45,840,896 kw; Internal Combustion, 1.231.912 kw, Hydro, 
17,217,840 kw, Total, 64,890,648 kw. or general improvement 1 he 


it itth program to employes 
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WASHINGTON COMMENT 


RONALD D. ROSS 


suffering 


DI PARTMI NTs and agencies are 
nakiny jobs hile 
] 


FEDERAI 
from a failure to keep top-level, policy 


Call it what you will, the capital's executive “help anted” 


rolls are costing dollars and perhaps more 


As this was written, the Atom 


| Further. th 


only three members 


without a chairman for some 


had no undersecretary for mo 


national science foundation after 


years pleading by scientists function 


24 boar | members lo 
And elsewhere in the 
mental and regulatory 


Nor 


hee ause 
named 
pos tions 


was this a momet 


presti 


is likely 


as they might, it would appear in some cases In others, 
unpopular selections seem to have been backed in the face 
of seemingly certain defeat. Party politics and personali 


ties have delayed nominations—as well as making gov 
ernment service less attractive 


In the 


period during which NSRB was without a full-time chair 


present, tense international situation, the long 


man has not helped our preparedness 


‘ t 


Greater peril could come from the failure to provide 


full leadership for the nation’s atomic energy progran 


Policy decisions must be made with speed and wisdom as 
AR \ full 


commission with a capable chairn s essential if we are 


. . ' 
moves ahead with one foot in the unknown 


to maintain military preparedness, to say nothing of 
furthering peaceful development of atomic ener 
utility industry 
reins at AEA 


to the 


In this connection the private electri 
wovide a leader to take the 
David I 


federal 


ee ’ 
might be able to 


The first chairman Lilienthal, came 


com 


rVA 


ents in the past decade 


mission trom a major power enterprise 
And the industry's record achieve 


certainly indicate an a 
haller 


ly any 


ilitv te eet unpre edented 
ves which are AR 
Ab 


event vacant 


other 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Transmission cost pe: n Sweden for a 
sG0-kwv line 

ited to be 52 as mu as { » DOO-kn 
(5 


LOOO-kn 


| 
rs line are est 


220-ky line 


with two 592 sq nduct 


Transformer costs p ‘ Sweder 


> and indings ¢ 80 ky lik 


wise are in the ratios 
{Kv transitormer bavs 
ostly as 220 kv: th 


Mio 


Costs for tr 
rt 

0 ky 

AN a 


1O5) 


vised 
lev els; 


Modern arrester dependability has led tor 


- dules pulse 


nsulation 
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EAST RIVER STATION at left of which is site of new station for 69-ky subtransmission 


ae 


‘= 
Li 
ee 


ee 


At right, new station in construction 


New York Network Supplied at 69 Kv 
From lsolated-Phase Station 


Subtransmission at 69 kv from East River station to Man- 


hattan network areas reduces number of feeders 80%. 


. . « Use of 69-kv outdoor metalclad switchgear cuts 


building cost. . . . Resulting over-all savings are 30%. 


A. M. deBELLIS, Inside Plant Engineer, Consolidated Edison Co of N. Y 


DOPTION of 69 ky as the sub- 
I treneninic voltage for supply- 
ing distribution stations in net- 
work areas, and the use of 69-ky out- 
door isclated-phase, metalclad buses 


and circuit breakers at the East River 


generating station resulted in pre 


nounced over-all savings in station 


Adapted from author's paper, entitled “Con 
solidated Edison Co's New East River Generat 
ing Station Supplies 69-kv Bulk Power to New 
York Load Centers,” presented before Electrical 
Equipment Committee of Edison Electric In 


stitute at Schenectady, N. Y 
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1950 


subtransmission 
for the 69-ky 


when compared with the 13.2-ky sys 


as well as costs 


Estimates system 
tem show savings in capital invest- 
85‘ 


for 


ments as follows 
wi, 
buses, and 50° for subtransmission 
If the of 
equipment and the higher transformer 
inherent to the 69-kv 
are included, the over-all saving is 
of the order of 30%, 

During the last decade the ac low- 


for building 


structure, switches and 


cost transformer 


higher 


losses system 


Inc 


network in the Consolidated 
Edison System grew from a total of 


voltage 


12 network areas with a load of 670 
Mw in 1937 to a total of 16 areas and 
a load of 1.230 Mw in 1948. In 1937, 
a system of load segregation was put 
into effect because operating experi- 
ence had demonstrated that a large 
network system to be suitable for in- 
dependent restarting in case of shut- 
down should be area-segregated both 
primary and secondary. Capacity of 


the individual areas was selected at 


83 





lrow >to 10 of the sy 


load which meant capa: 
¥} to 75 Mw for the networks 
plied at 13.2 kv and from 75 t 
Mw for the 27-kv networks 


irea & to 12 feeders were to supply 


For each 


the distribution transformers at gen 


erator voltage directly from 


the gen 
erating station 


As the 


interstation tie systems were expanded 


generating capacity and the 


to cope with the increased load re 


quirements, it became possible and 
economical to increase the megawatt 
rating of the segregated load area 


Today the planning is for individual 

newtork area loads of the order of 140 

Mw for Manhattan which is supplied 

at 13.2 kv, and 300 Mw for Queens 

which is supplied at 27 ky 
Distance from the East 

Rion to the Manhattan network 

mr relatively 

By! - It n 

Bn the past | 

ah Thhosl ¢ 

Bhes 
With the 

Mv the 

high in sy 

Domne 

adoy tor 

mt OOky fr 

) attan network a 

Voltage has had influes 

the design of the Ka ver 


River sta 
reas 


short 


Statior 


East River Development 
mew ba River station will 


FIG 1—-LONG RANGE PLAN for supply 
of 69-kyv bulk power from East River Station 


84 


vcle power at 69 ky to distribution 


Simplification of building struc- 


located in the network 


substations 


tures had been brought about by the 
reas. and according to present plans, 


iltimate 


use of isolated phase metalclad equip- 
Further 
simplifications in the electrical instal- 


will have a ment and air blast breakers 


installed gener- 
700 Mow, in 


units. It is 


atit capacity of about 


four or five generator lation did not present the opportunity 


expected that this station will eventu- 
Manhattan 
Manhattan 


for substantial savings without sacri 


ally lower ficing station reliability 


supply all of 
and part of middle 
Fig 1) 

L ltimately, the new and the present 
Fast River 


(see Due to space limitations that invar 
iably exist at our generating stations 
it has traditionally been neces ary to 
huild 


Such 


sents a large investment. 


stations 


although electri multi-story switch galleries. 


illy distinet in every will 


respect, 
tration of 
under n root ot 


1.100 VMiw 


construction obviously repre 


represent a oncer power 


ipproximately Some changes in basic design were 
needed were to materially re- 


duce the cost of future electrical gal 


if we 


Economic Aspects .. . A 
of the total cost 
trom the 
load 


or tnvestment 


the building 


break 

f power supply 
terminals to the 
made three 
namely, 
the elec 
the switching equip ! 
This 
Manhattan) the 


building structures and the equipment 


leries and still provide equal or better 
load. A 


ir functional character by 


down service to the hange was 


generator 


made in the 


centers was into decentralization of the switching and 


elements, bus eat ipment to obtain the following 


structures for advantages 


trical galleries 


: lo eliminate multi-story gallery 
and the 


ndicate d 


ment subtransmission 


that lor 


buildings or the entire building struc- 


ture if possibl 


; ' o luce to a mini * use 
wcounted for 75° of the total invest lo redu a minimum the use 


ig@h-ampere capacity switk hing 


mount approximately 
' 
high-inter 


breakers at 


fuipment and 


if represented 
’ the 
ellane 


building osts and 


eicuit 
ost of switching 


and mis 
us electrical equipment which < 
sl galleries. 3. To simplify the outgoing cable 


nstitute the electri 


cables 
whit h 
duet 


svstem by ising }conductor 
highest 


| past ‘ gis various 


had 


use of single 


steps 


t been i the 


voltage rating 


wards lowering costs 


wu h as the buse . ould he acc« mmodated in our 


of selector or series svstem 


use of netalclad con 1. ! 


d factory assembled and on the pay 


» design the elect il galleries 


is-Vou-gZoO 


principle, 


lipment. namely, provide the necessary flexi- 


FIG 2-—COST ESTIMATES of plans for East River development based on (A 
tribution trom generating station and (B) 69-kv transmission to area substations 


13.2-kv dis 
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bility for future load growth without 
advance plant investment. 
The design adopted for East River 


consists of a much simplified generat 


ing station switch gallery from which 
bulk power will be transmitted at 69 
kv to a number of distributing sub 
stations located at the load. 

From these substations the required 


number of 13.2-kv distribution feed 
ers will supply their respective net- 
works in accordance with our estab- 
lished practice. The generating station 
69-ky 


sub 


will be 
and the 
station switching, simplified by the 
high breakers 
and current limiting reactors, will be 


switching and buses 


equipment, outdoors, 


omission of capa ity 
housed in simple one-story structures 
By using 69-kv subtransmission in 


stead of 13.2-ky 


going feeders from the generating sta 


the number of out 


tion is reduced by 80°. 
osts of the conven 
tional 15.2-kv and the new 69-ky de- 


signs for the East River station are 


Comparative 


shown in Fig 2. 


With all elements « 
terial costs taken 


our estimales, 


{ labor and ma- 
into consideration, 
based on a subtrans- 
mission distance of two miles, have 
indicated savings in capital invest- 
ment in favor of the 69-kv system of 
the following order of 
Building Structures 85° ; Switch and 
Buses 40° : Subtransmission 50°. 
Cost of the capacity 
required for the double transforma- 
tion on this 69-kv system, reduces the 


magnitude 


transformer 


above savings. But, the combined cost 
of switching. buses and transformers 
shows a differential of approximately 
10°% in favor of the 69-kv system. 
Total saving in capital investment 
per kw of installed capacity may be 
of the order of 30°. 
table 


yarative over-all cost percentages and 
I | 


Accompanying shows 


com 
includes capitalized losses of equip- 
ment and subtransmission. Some of 
the unit which 


mental in establishing 69 kv as the 


costs were instru 
most economical voltage level for our 
application are shown on the charts 
in Fig. 13. 

No attempt has been made to evalu- 
ate any advantages which may be de- 
rived by the elimination of phase 
angle between distribution buses or 
by the independent voltage regulation 
in the network areas which the 69-kv 
system provides. 


Consolidated Edison pioneered in 
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FIG 3--UNIT COST COMPARISONS: 
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FIG 4—69-KV SYSTEM DEVELOPMENT: First stage, at left, consists of two generator 


units, 13.2-69 kv transformers, 69-kv 


trons (only one substation in initio 


metaleclad isolated phase equipment. 
in the case of East River 
O9-ky 


made po sible, to a large degree, by 


Accordingly, 


station, the has been 


system 
recent developments in isolated phase 
outdoor metalclad switchgear and bus 
equipment of this voltage class 


Fundamental Plan of 69-ky Sys- 
tem... Basic design features of the 
Kast River development mav be sum 
marized as follows 


1. The generating station will have 
an ultimate capacity of approxi 
mately 700 Mw and will supply bulk 
power at 69 kv to four ac low-voltage 
network areas, Each area will be sup- 
plied by four 69-kv feeders 


2. One distributing substation will 


be provided for each network area 
where power will be transformed to 
13.2 kv for primary distribution to 
the area. Network areas will be segre- 


gated both primary and secondary, 


subtransmission 
installation), 


two 69-137 kv 
and network 


distribution subste 
connections 


and will have an ultimate 
the order of 140 Mw. 
3. At the station the 


sus arrangement and the rating of the 


apacity ol 
generating 


~quipment have been chosen on the 
basis that there will be no dropping 


f area load because of any one of 


he following contingencies: 


‘a Loss of two 


tb) loss 


capacity; te} 


generator units; 
of all interstation tie feeder 
loss of one 
one-half of the tie feeder 
id loss of one 69-kv bus 
loss of two 69-ky 


any substation 


generator 
unit and 
capacity; 
section: and e) 
feeders to 

All busing and switching at gen 
erator voltage have been omitted and 
69-ky 


. x t 
a minimum ol switching has 


been used. 

4. Interstation tie feeders will be 
provided to two adjacent generating 
stations, Waterside and Hudson Ave 
nue. Tie capacity will be adequate to 
support the East River bus in case of 
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ISOLATED-PHASE BUS, 


lating 


equip 
mit power inter 
2. Sh 


rt circuit duty on the 6 


equipment is kept within reas 


limits at the generating stator 


e station buses in s 
Norn 


between 


oper iting th 
elements 


clions 


ated all the only 


generator 
through the 13 


units 
»-kv synehre 
substations 


will in 
riizit buses at the 


through the interstation ties 


on dupli ate 
1 bus 


6, Substat 


eral, the switching ane 


NEW EQUIPMENT, 69-kv outdoor 


fo 


is ot right of 


metalclad, is 36-in. ID, designed for 69 kv, 1,500 amp 


regation of our most 
rating st 


13.2-ky 


network are 


tions 

feeder buses 
held 
ind 
ninated the phase 
installa 


lor a 
rigidly to 
in voltage 


eli 


ot previous 


phase and 


have 


arrangement and 


equipment have been 
n the I 


dropped lx 


isis that no load will 
suse of the following 
Loss of one of 


ws sections: (1 


present station 


loss of two 69-kv incoming feeders 

or two main transformer banks. 

At the substations short circuit duty 
the 13.2-kv equipment is kept 

within reasonable limits, although no 


on 


reactors are used, by a choice of rela- 
tively higher than normal transformer 
reactances 

7. With regard to system stability, 
this system does not present any par- 
ticular problem because all genera- 
tors at East will be 
coupled with each other and with 
other Also, high 


speed relaying is used throughout. 


River closely 


generating stations 


The only faults which, from a sta- 
bility star dpoint, need be conside red 
are phase-to-phase faults on the 69-kv 
feeders. Should these faults 
fail to clear because of 


buses or 
protective 
equipment failure, then an out-of-step 
of the 
rectly connected to 


occur. While such ¢ 


in the loss of one unit, the remaining 


operation generator unit di- 
the fault 


fault would result 


would 


generators would maintain synchron- 
ism with eack 

8. It that voltage dips 
from either 69-kv or 13.2-kv 
faults be 


perience with our 


other. 
is believes 

feeder 
troublesome. Ex- 
13.2-kv and 27-kv 
shielded cable system has shown that 
feeder 
short circuits begin “line to ground.” 
Neutral reactors installed in the 13.2 
of the 
formers will limit the voltage drop in 
network to 
for these short circuits 


will not 


approximately 75' of our 


kv winding substation trans 


the low-tensior approxi 
mately 25° 

Three-phase cable faults will be 
cleared in about 0.2 see or less and 
that this should 
serious difhiculty. Experienc e 


it is our Opinion 


iuse no 


it Jamaica substation for 1.5 years 


substantiates our assumptions 


Wit 


respect to the performance of 


FIG 5—CONNECTIONS at new station for initial installation 
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Comparative Cost Percentages 


Tote! Ares Peak Loed 240 Mw 

Subtensm sion Distance 2 Miles 
69-Ky Swbtrensmission Feeden Total of 8 
Four Feeders each Consisting of two 321500-Mem 
Oil- Filled Cables 
Four Feeders each Consisting of @ 3x1 000-Mem 
Preswre-Pipe Type Cable 

13.2-Ky Subtrensmission Feeclers Tote! of 36 
Each Feeder Consisting of 3x800-Merm Cable 


Cost Percent 
13.2 69 
item Ky Plan Ky Plan 
Fixed Capita! 
Generating Station Buriding 16.5 
Substation Huildng 0.0 
Generating Station Switchgear 41a 
Substation Switchgear 0.0 
Generating Station and Substation 
trensiormers, tequletors and te- 
actors 


Subtransmission 


Capitalized Losses 
Reactors, translormers, requiators 
Subtrensmission 


Total 


the 69-ky cable 
shielded 


our expe rience 


oil-filled 
will be used and if 
with our 132-kv cable 


systern where no operating failures 


sysiem, 


cables 


have occurred for approximately 20 
years is any criterion, cable faults will 
cause a minimum of trouble to the 
avstem. 

9, The subtransmission system will 
69-kv 
circuits from the generating station 
Any two of the 
69-kv circuits feeding different sub- 
stations will be paired on one breaker 
position at the 
Three-conductor, 


consist of four 


underground 


to each substation. 


generating station. 
oil-filled shielded 
cable will be used on two 69-ky feed 
ers and pressure pipe cable systems 
will be used on the other two feeders 
to each substation. A simplified dia 
gram of the initial 69-kv system and 
of the exper ted ultimate deve lopment 
are shown in Fig 4. 

Essentially, the 69-ky system 


consists of a number of uniform ele- 


pus 


ments each comprising a generator 
tie feeder and 
two radial feeders to the substations 


unit, an interstation 
For all practical purposes, this system 
represents a synchronized-at-the-load 
arrangement. 


First Stage of Development. . . 
Initial installation of the East River 
development consists of two genera- 
tor units and one distribution substa- 
tion. 

Each turbine will be supplied by 
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69- hv feeders 
from East River 
o 
GO/ 13H hy + 


55/44 (S84 Aa 
froas't po 3 


“ 


Coupling copoc: tor. 69 dy feeders a 
~ from East River 


FIG 6—SIMPLIFIED CONNECTIONS of probob « 


one boiler with a 


maXimum rating 
of 1,000,000 Ib per hr steam at 1,500 
1.000 F. Both 


units are cross-compound and have 


psi and generating 
3.600 rpm and 1.800 rpm generators 
This combinati 
rating of 120 Mw. a euaranteed maxi- 
mum capability of 157 Mw and under 
certain operating 
deliver 151 Mw. 
Each generator transformer will be 
metalclad. rated 100 
Mva continuous, 


m has a nameplate 


conditions could 


ph, 60/75 
13.2-69 kv, with 
two plus and two minus 2.5°% taps on 
the 69-kv winding. 
Interstation tie transformers will be 
metalclad, 3-ph, 3-winding, rated 50 
5 69.13.5 


62.5/83.33 Mva continuous, 
27 kv with taps on the 69-kv winding 


The 27-kv winding will be equipped 


with tap-changing-under-load equip- 
ment with a 
14%. 

All circuit breakers are air-blast. 
69 kv, 2,000 3.500 Mva, metal- 
clad, outdoor type, phase isolated. 

All 69-ky 
ine luding disconnes ting switches, are 
1.500 amp, metalelad, outdoor type, 
based on 30) ¢ over a 40 C 


ange of plus or minus 


amp. 


buses and connections, 


rise 
ambient temperature 

Metalclad buses, rated 15 kv, 4,000 
amp, will be used for all generator 
connections, from the generator ter- 
minals to the transformer terminals. 

The step-up generator transformers 
and the 69-kv switching are located 


outdoors adjacent to the present 


stondard design area subsiatiwos 


switch gallery 

Electrical auxiliaries will be sup 
plied directly from the generator 
terminals and from the 13.2-kv station 
tie feeders. Utilization voltages are 
140 v and 120/208 v. Load center sub- 
rated 1,250 kwa, 13.2 kv- 
MO sv, 937 kva, 13.2. kv- 
120 Transformers are sealed 
tank, dry type, nitrogen filled. 


stations are 
and 


20H v 


All of the bus and switching equip- 
ment for the 13.2-kv auxiliary supply 
is metalclad. Low voltage switchgear 
metalclad 
no means for 


units are outdoor 
totally with 


external ventilation. 


type, 
en losed 


Distribution Substation .. . The 
first substation to be 
built, known as City Hall substation, 
supplies the City Hall network which 
covers an area of approximately 0.5 
sq miles. 


distribution 


Four 69-kv feeders supply fou 
metalclad transformers which are 
5 ph, 65-13.6 kv. 35 43.75- 

8.45 Mva continuous, These trans- 
formers 13.2-kv minor 
load bus sections grouped into four 
major sections. A total of 16 outgoing 
13.2-kv network feeders are installed 
initially. Provision is made for eight 
additional feeders. 


rated 


serve eight 


normally be 
operated by supervisory control from 
the generating station. Provision is 


The substation will 


made for local operation in case of 
emergency. 





How Customers Like and Use the 
Automatic Home Laundry 


Both washer and dryer prove popular in sampling of 


311 dryer and 421 automatic washer owners. Average 


customer uses washer 3.2 and dryer 2.7 days per week 


Survey Replies to “Whats” and “Hows” 


—— 


CLOTHES 
DRYERS 


How Do Customers Like Them? 


ke 


l 
Disl ke 
Unde 


dea 


What are Income Levels of Owners? 


Uppe 


Upper Middle 


How Big Is Owner's Family? 
Adult 
Childrer 
Infants 


Full-Time Domestics 


Time of Day Are They Used? 


A M 
P RA 
Both 


Days of Week Are They Used? 


Monday 68 
Tuesday 30 
Wednesday 

Thursday 

Friday 

Saturday 


Sunday 


Every day 
Ne ne in particule 


Bad weather nly 


AUTOMATIC 
WASHERS 


E. 0. GEORGE 
Asst Commercial Manager 
The Detroit Edison Co, Detroit 


{LOTHES DRYERS are used ar 
verage of 3.2 days per week and 
tormatic washers 2.7 days pet 
ording to information re 

ealed by a study made by the Detroit 
Edison Co. The Detroit study was 
sed on interviews with owners of 


311 clothes drvers and 421 automati 


electric washers plus data from re 


ording watthour and demand meters 
which were installed in a group of 
representative homes. Other informa 
tion revealed by the study will be 
valuable in the direction of load 


iilding activities 


Customer Acceptances . . . First 
findings of the study were concerned 
with customer ac eptance nd us 
ti er use The electric clothes d ve 
enjovs an unusually high degree of 
customer iwceptance--96 1% There 
is somewhat less acceptlan’ or the 
automatic electri washer 81.5 
This latter figure would be higher. 
however. if interviews were made only 
on recent purchases of washers 
Leading benefits reported by cus 
tomers included 129 comments on the 
texture of the clothes—they were 
whiter, had a cleaner smell, no fading 
no clothes pin marks, clothes were 
softer, flufhes 
nats, and bedspreads 


Second largest 


particularly towels 


group of benefits 
neerned with less work, such 

yup of clothes. easier 
clothes dried evenly, 


» lifting and carrving 


we ather space-saving. 
This list is of value in the prepara- 
n of promotional material, but of 
treater importance are the dis 
alth h not representing a 
wrcentage. Dislikes were di- 
ted towards moisture and steam, 
takes too long to dry. harder to 
starched clothes have lint. 
xed clothes, twisted but- 


ain't do woolens. 
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In order of frequency the likes and 
benefits « xpressed by owners of auto 
matic washers were: time-saving 
labor-saving, can do other work while 
washing, automatic rinsing, dries 
clothes very well, don’t have hands in 
water, don’t have to handle wet 
clothes, and, at the bottom of the list, 
clothes are clean, easier to operate. 

Dislikes which gave automat 
clothes washers a lower mark on cus 
tomer acceptance were: clothes not 
clean, defective. lint. can’t be used for 
small loads, and, at the bottom of the 


list, too much hot water used 


Income Distribution . . . Twenty 
two per cent of the automatic laundry 
equipment is installed in the group 


representing Se of the customers 


Highest percentage of ownership is in 


the middle-income group. Less than 
10° of the installations are in the 
k wer-middle and lower ine ome 
groups, representing 47°¢ of the cus 


tomers 


Family Size... The family size 
likewise runs somewhat above the av 
erage-—families of 4.8 are owners of 
clothes dryers and families of 4.0 are 
owners of automatic washers. The av 
erage Detroit family is composed of 


3.6 persons 


Use Characteristics . . . Next find 
ings were concerned with the use of 
the drver and washer. This infort ia 
tion was obtained through the use of 
recording demand and kwhr meters 
and is of particular importance in 
considering the effect of this equip 
ment on system peak loads 
Estimated revenue from the auto 
matic electric laundry is $34 a vear 
This load. although not possessing the 


many glamorous factors of the All 


What Other Electric Equipment 
Do Owners Have? 


Owned By 


Automatic Clothes 
Waser Dryer Seturation 
Custom- Custom in Co 


ers ers Area 


Electric Ranges 376 26.0% 
tromers ( 7.0 
Electric Water Heaters ? 40 
Clothes Dryers 12 00.0 0.7 


Automatic Waser 10¢ 


CCC 
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Highest mefered 


Average Monday 
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| 1 Average weekday 
Jinot incl Monday 
V 


CLOTHES DRYERS used average of 3.2 days per week, tests show. Curves show average 
daily lood per clothes dryer for: Average Monday; average daily week day including Morday; 
and average daily week day not including Monday Based on data from 72 customers 


Electric Kitchen and the Sunshine 
Home, can equal them in promotional 
importance. There are but few groups 
of appliances that can offer the cus 
tomer so many benefits, relieve the 
housewife from so many tasks, and 
still represent a desirable load. 

The results of this study indicate 
the desirability of energetic pr mmotion 
of the automatic electric laundry. 


Service Calls On Clothes Dryers 
Detroit District 


No. of Rati 
No. of Clothes Service Calls 
Service Dryers per No 


Calls In Service oA Dryers 


July 19468 
August 
September 
October 
November 
December 
Jarwary 1949 


Annual Kwhr Use By Family Size 


Family Size Kw 


Over 6 (Average 6.6 


Average Monthly Kilowatthour Use 
Of Clothes Dryer Customer 


Month 


January 
February 
Merch 
April 
Mey 

June 

July 
Auguit 
Septernder 
October 
November 
December 





HAMADERA PARK, neor Osako City 


pation personnel in an orea of 95 acres 


is served by a system of buried primary cable rings 


Japan 
This residential location 


houses Alhed occu 


\ 


| 
| | 
ee ee 


a i >t 
\s 


¥ 


treet Lighting overhe 
w vollage Overhead 


TYPICAL ZONE in distribution system of Hamadera Park. Build 
ings in Park include 224 residences and 47 community buildings, such 
1s a chapel, theater, school, officer's club and sewage pump houses 


Buried Primary Cable Rings Serve 


Residential Area In Japan 


Distribution system serving Allied occu- 


pation forces designed for reliability and 


for ease of maintenance. 


Transformer 


housings blend in with surrounding arez 


M. TANAKA and K. KOKONO! 


Technical Laboratory 


URIED PRIMARY ¢ 
which 
housing Allied o upation for 

near Osaka City 
to offer 


degree o} 


ABLI 
serve a residential 
Japan, wet 
these advantages 
reliability 
maintenance ; low cost 
(4) 


rounding buildings and area 


struction; a blending with sur 
and ? 
short construction time 


This underground-ring distribution 


90 


Konso: Hoiden KK, Osaka 


Jopon 


ste was installed in a 95-acre 


Park 


residences and 47 « 


area 
serves 224 
build 
commissary 
club 
Interesting elec 


features of the 


in Hamadera and 
ommunity 
ings which include a 


theater school officer's and 


sewage pump houses 
trical and construction 
as follows 


ay ided 


system are 
Houses were into suitable 
roups of from four to eight and are 


supplied from a unit 30 or 50-kva, 


5. S00 1L00-¥ transformer installed in 


kiosk. 


such as 


a ground level Larger con- 


centrated loads community 


buildings are served from grouped 
transformers. Disconnecting switches 
in every kiosk permit convenient test- 
ing and sectionalization 

Ring cables are buried in trenches 
and covered with concrete guards. 


Form, size and color of transformer 


Editor's Note 


ndary (a 

for 130 

1, ELECTRICA 
19. which de 
Bell wou 
The authors 


with ref 
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kiosks were selected to make them 
match as closely as possible with sur- 
rounding buildings and scenery 
Ordinary steel taped, armored lead 
sheath, belt paper insulated 
cable with 80 sq mm conductor was 


type, 


adopted for primary rings. 

In general, secondary and services 
are trained up a pole located adjacent 
to each kiosk and run overhead to 
nearby houses. However, in some 
places it was convenient to use under 
ground radial secondary and services 
The overhead construction 


lected because of the ease of installa 


was se 


tion and the low cost. Unsichtliness 
of this overhead construction was les 
servi 


sened by wooden 


whir h 


supports 
were smaller than ordinarily 


used. home 


As connected load per 
was quite large and only a few homes 
to be supplied from each kiosk. we 
preferred radial service drops 
Street controlled 


cascade operating switches which are 


lichts are with 


mounted on poles. 
Over-all 


system, 


cost of the 
feeders, 


construction 
including primary 
main switching houses, primary rings 
transformers, secondaries, services 
and house wiring, amounts to about 
$185 per house. In addition, this unit 
cost covers various com 
The 
cost appears high compared with the 
unit cost of $1°0 in the Bellwood de 
vel: pment (see EW. Dec. 17. 1949, 
p90) but it may be a matter of course 
} 


mm ause 


service to 


munity buildings. above wnit 


power demand pet house is 
remarkably larger in our case than 
it is in the Bellwood example. While 
a 25-kva transformer can supply loads 
of 18 to 20 homes in Bellwood devel 
“0-kva 
seven to eight 
f 


transformer for 
()-kva 


ormer for four to five homes is 


opment. a 
homes or a 
trans 
needed in our installation 
The whole housing 


Hamadera divided 


zones and construction was 


s heme in 


three 


was into 


arried on 


in each zone through consecutive pe 


riods The first zone 


was completed 
1947, and the third 
1948 


nm September 
zone in July 
faults in 
used by 


tion gan 


everal primary ring 


cab'es wer ’ careless road 
constru rs during the course 


of installation. However. each time a 


fault 


trouble was easily 


occurred, the cable section in 
sectionalized and 
repaired, leaving the remainder of the 
system in operation. The system has 


proved very satisfactory to date 
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PRIMARY CIRCUIT layout for the Hamadera Park area 


Oa 


ae 
Sot noose 


TRANSFORMER KIOSKS are built 
to blend in with surrounding buildings 
and area. Each kiosk houses @ dis 
tribution transformer, disconnecting 
switch and protection devices, and 
serves four to eight homes. Transform 
ers ore rated 3,300-100 v, 30 or 50 
kyo 


gars 
a 


% 


so 
é 
wea ey 


Levit) Cb AD 
Dow 
40 30 3 43 40 


le 


hiumnbers refer to tva roting 


/ transformer 17 kiosk 


Primary cable is ordinary steel! 


taped, armored lead sheath, belt type, paper insulated cable with 80 sq mm conductor 


Cable in trenches is protected by concrete guards 


OVERHEAD radia! secondary service lines 
are trained through pipes from transtormers 
housed in adjacent ground-level kiosks 


Sectionalizing switches are in kiosks 


SERVICE mounting on each residence fol- 
lows standard design but is made smaller to 
lessen the unsightly overhead appearance 
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motor starters, as interlocking con- 
tacts. One such relay is used for set- 
ting up the necessary circuits for the 
specified condition. An extra relay 
R6, Fig 3) is necessary if all start- 
ers are to be standard with one nor- 
mally-open and one normally-closed 
auxiliary contact. Otherwise an extra 
normally-open contact would have 
been needed in connection with the 
elevator conveyor motor starter. 
Full interlocks prevent improper 
operation. These provide for gate 
openings and motor starting auto- 
matically in correct sequence. One 
push button starts automatic opera 
tion for each condition. Shutdown of 
each condition is effected either au- 
tomatically by coal level limit 
switches or manual push button. On 
shutdown by either method, gates 
close automatically and the equip 
ment is ready at once for the opera- 
tion of a different condition. When 
the start push button for a selected 
condition is actuated, the coil of the 
particular relay will be 
energized if all equipment is in readi- 


condition 


ness; otherwise the coil cannot be 
energized, The condition’s green pilot 
light goes out and a red pilot light 
shows that the relay coil is alive. The 
relay coil is locked in through its own 
contact, and the condition relay re- 
mains alive as long as that selecte 

condition is in operation, As gates 
open and 


motors start in sequence 


their indicating lights change from 
ereen to red so that the sequence may 
he observed from the control panel 
If any equipment unit fails to fune- 
tion, these pilot lights indicate the 
location of the trouble and facilitate 
maintenance, 


lime-delay relays are 


f short dura 
tion but prevent the 


starting of any 


simultaneous 
two larger motors 
Votors then start automatically. 

The permits 
choice of any one of five conditions 


va sele lor 


automatic contro! 
switch and momentary 
push buttons. Operating sequences 
follow for the designated five condi- 
tions of service. All operations but 
the last (No. 5 
rately; but No. 5 (feeding coal from 

bunker No to coal trucks 


for domestic consumption) may be 


must be run sepa- 


boiler 


run simultaneously with any 


one ot 
the other selected conditions. To this 


end a 


lour-position selector switch 


s employed in lieu of mechanically 


ELECTRICAL WORLD @ July 17, 


1950 


—~» Normolly open 
Normally closed 


—-—» Common 


Oust-nght switch 
enciosureé 


Fiesble operating 
shoft 


Plastic 
doll 


FIG 2——-COAL LEVEL limit switch in bunker, schematic diegram. Rise of slope of coal pile 


actuotes switch 
coal 


interlocked push buttons to prevent 
simultaneous operation of any 
of the first 


two 


four conditions 


Condition 1. Feeding coal 
from cars or outside storage pile 
to the boiler bunkers. 


Condition selector is set on — 
and the two position selector switch 
set for the bo ler des red, If 


operated gates for that 


bunker 


the manually 


yunker are open when the start push 
button is pressed, the condition relay 
R, coil will be energized and locked 
up through its own R,; normally open 
circuit, The sequence then progresses 
automatically. 

Another normally open contact of 
R, provides an Le feed to the “open 
Geno for the 
operated gate in the chute feeding 
coal head to the 
bunker « When this 

fully limat switch 
transfers and provides a feed through 


ing ontactor motor- 


from the elevator 
boiler onveyo! 
gate is open, its 


a normally-closed contact of Ry to 


Flexible operating rod provides overtravel, to prevent damage to switch if 
continues to flow after the switch operates 


The coal is removed by a bulldozer 


motor 
bunker convevor. 
tact of Mase is used to energize 
coil of time-delay TD, 


prevents the notor 


starter Mss to start the boiler 
The holding con 
the 
relay which 
elevator from 
starting until the expiration of the 
contacts TD, 
coil Me: of the 


controlling the elevator 


delay when 


ye riod 


close, ener izing the 


starter con 


vevor motor. Time-delay relay coil 


rp is then through a 
fourth contact of R, and the holding 
contact Me. of the 
starter. At the end of the se 


energized 
elevator motor 
ond 
time-delay period the coil of motor 
Mes for 
vized. Similarly, after one time-delay, 
the feeder 


The selected Condition ] is now in 


starter the crusher is ener- 


pan conveyor starts. 

full operation, and a complete row 
of red pilot lights shows, except for 
the lights controlled by 
the 


show 


a coal level 
limit switch in bunker. 
These will still When 


the bunker is full, the coal level limit 


boiler 
green. 
switch transfers its contacts, 


causing 
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Condition reloys ond 


level limit gultches sforoge 


storoge 
te Controls fer motor gotes in coal chutes 


FIG 3——ELEMENTARY DIAGRAM of control relays and reversing contactors for motor 
operated chute gates. Symbols R., R., KR, RK, R. represent control relays for conditions | to 5 
S., S$, contacts on boiler bunker coal level limit switch selector and A, B, C, D contacts on 
conditions selector switch. Similarly TL... TL, TL. Th, are coal level switches bunkers 
1 & 2, mside and outside storage. LS,,.,, LS... LS.cn LScce ore limit switches in motor 
operated chute gates feeding boiler bunker conveyor, conveyor over inside storage, outside 
storage, and coal truck loading stotion. Gyoo, Garner Greor Gises Gosor Gower Goows Gere ore 
motor-reversing contractors for opening and closing gates in chutes to boiler bunker con 
veyor, inside storage conveyor, outside storage and coal truck loading station 


Conditions (a2 


€s) ( » 


Le ssepeemalonhees sone 


fer bunkers lieve Under Over 


inside storage 


FIG 4—ELEMENTARY DIAGRAM of motor contro! scheme for coo! conveyors and crusher 


ndit 


ov over inside Elevator (Ma 
stor (M Crusher (M 
Elevator (Me Pan Feeder (M 
Crusher (Mon 
Pan Feeder (M 


Motors start automatically im opposite sequence to direction of flow of coal. Starting of 
each motor initiates delay period to prevent simultaneous starting. All motor starters ore 
equipped with 1 N. O. and 1 N.C N. O. contacts used for interlocking 


to provide for sequence starting. N.C contacts used for green pilot lights 


ouxtlary contact 


not shown 


t} red light to 


the teed to the relay | oil 


killing 
ind shut green 


show also 


show 


coal 


will 
that fed by the 
level limit switch, 
until the coal level drops through 
Conditi 


maition 


eX ept 
ting down all 


L. A 


will close, 


ondition 
ontact of R 


motors for ¢ which remains red 
normally-closed ¢ 
ener 
on the boiler 


When the 


nizing contactor | sage n 1 may be stopped 


bunker chute gate it any time at the condition stop but 


gate is fully losed, t | nt of fany motor 
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starter, all coal feed to that point will 
he stopped. 


Condition 2. Feeding boiler 
bunkers with coal from outside 
heated storage bunkers. 


This condition operates similarly 
to Condition 1, 
feeder and crusher do not start. In- 
stead, the conveyor under the inside 
bunkers starts to deliver coal to the 
elay 
start 


except that the pan 


elevator conveyor. Condition 


is locked up by 
push 


» 
) 


Condition 
button. 


Condition 3. Feeding inside 
storage bunkers with coal from 
cars or from outside storage. 


When Condition 
ton 1s pressed, 


start push but- 
Condition 3 relay 
locks up and the sequence starts with 
the automatic opening of the gate 
in the chute from the elevator head 
to the 


age bunkers 


nside stor 
When this gate is fully 
motor starter Mors controlling 
the conveyor over the storage bunk- 


and the 


conveyor over the 
open, 
ers is energized 


instantly, 


elevator conveyor, crusher and pan 


This 
condition is shut down automatically 
by the limit switch in the bunker 
which transfers its contacts when the 


bunkers are full. 


feeder start after time delays. 


Condition 4. Feeding outside 
storage pile from cars. 


Condition 4 push button is pressed, 
locking up Condition 4 relay Ry. The 
gate in the om feeding the outside 
storage pile then opens automatically 
and the ye laa conveyor is started 
nstantly when the 
transfers. A limit switch 
end of the chute 
shutdown of this 
vent choking the 
oal below. Coal is 
vulldozer. The 
an stop this Condition by 
button PByo, 
near the 
but he 


from outside 


gate limit switch 
under the 


provides automati: 


condition to pre 


chute by piling up 


removed by a 


bulldozer operator 


pressing 


rush 


which is located 


bottom end of the 


chute, 


cannot restart the Condition 


Condition 5. Filling coal trucks 
for domestic use. 


Truck driver has 


full control, in 
volving only a motor-operated gat 
chute from boiler bunker No 2 


truck loadin 


in the 


to the station 
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MUSIC ON THE MARCH is provided by inside PA system. After the parade float can be closed up and hauled to next community celebration 


Versatile Float 


Solves Small City 
Parade Problem 


HERBERT JONAS, Yokimo, 


TILITIES SERVING smaller 
cities have both an opportunity 


and a problem in the traditional 
annual community-day celebration. 
The occasion almost always calls for 
a street parade with floats sponsored 
by the city’s principal business firms 
So far as the utility is concerned, 
the float is a And 
therein lies the opportunity to tell an 


eflective rate and 


parade must. 
eervice story 
But the problem, particularly in 
smaller « of tying 
up a line truck or other vehicle while 


emplovees, who could more effectively 


ommunities. is that 


be doing something else, spend two 
or three days shaping and decorating 
1 parade entry. The total man-hour 
cost of each hometown parade entry 
is difficult to but the cost of 


rnaterials shown by 


arrive at, 
lone, as req: 
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he Sell aS 3 


DISPLAY MATERIAL thet is scheduled for district offices con be 


Wash 


uisitions and petty cash receipts, is 
known to amount to as much as $50 
lor an occasion. 

Twenty-two Washington and Ore 
vy Pacific Power & 
Light Co have scheduled annual cele 
brations. Each had called for a brand 
new parade entry every year. That 
meant 22 floats for 22 


gon towns served 


22 one-day stands, 
Howard W helpley, advertising 


cialist. 


spe 
saw an opportunity to 
job. He 


mended a single, durable float built 


save 
money and do a bette recom 
on a light, four-wheel trailer 

could be hauled 
own bv hooking 
the trailer to his car, and Whelpley 
could still haul around required dis 


The parade entry 


from town to 


play materials in the hollow interior 
of the float. 
Built from plywood and wallboard 


carried conveniently in the hollow interior of the parade float 


in modernistic design at a cost of 
about $100 for materials, the trailer 
float is arranged with cut-outs that 
can plug “Dayton Days” one day 
and the “Wapato Harvest Festival” a 
week later. The copy theme is flexible 
and inexpensively amended for each 
new occasion, 
Because lack 
sufficient music to spark a full-length 
parade, the wired for 
sound during its second year of op- 
This sound-effects feature 
udded to the popularity of the float 
und increased requests for participa 


some smaller cities 


trailer was 


eration 


tion In community events 

An estimated 150,000 persons, as 
sembled in smaller city parade audi 
+000 to 15.000 
viewed the Pacific float in a 


ences ranging from 


ersons 
ingle 


season. 





Low Cost AC Load Flow Board Represents 
Impedance with Resistors 


Cost of board is about one-tenth of comparable 


conventional analyzer. Compactness and ease of 


operation are added features for small utility 


W. E. ENNS, Asst Chief Engineer, Portland General Electric Co, Portland, Ore 


VOTH M LOAD FLOW and voltage 


problems are ber b 


solved 
rtland C,eneral blectrie ¢ 
! 
| 


oona 
w tvpe ac 


only resist 


voltage « 
associated measuring in 

{t are pr yperly ipplied 
Selling up these voltage comp 
ents at the buses eliminates need for 
rators and loads because flow in 
h cireuit is entirely dependent on 

ts constants and th 


terminal bus 


red study 
the { 
tants 
In-phase 
individ 


required 


quadrature 


adyuste 


wer load 


W he tN the 


ch bus Bus vo 


hy use of a slide rule 
4 single wattmeter with a double 
throw switch to change the potential 
circuit from the watt to the var mn 
used fo se readings 
Thus both reactive power flow and 


real powe! flow are measured with the 


ne setup. Another double throw 
switch on the control panel indicate 
with respect to the bus, flow “IN” u 


one position, flow “OUT” in other 


NO GENERATOR or lood units ore used in 
this versotile and relotively imexpensive ac 
network analyzer built by Portland Genero! 
Electric for system load flow and voltage 
studies. Impedance circuits are represented 
by two sets of resistors (located above the 
meters and below the desk) connected to 
m-phose ond quadrature voltages through 
plugging panels in the panel on the left 
Below the meters on the two ponels in front 
of the operator is the bus voltage plugging 
section which supplies these voltages from oa 
voneable autotransformer. The whole board 
which provides 92 circuits, 50 four-circuit 
buses. and 10 eight-circuit buses, is only 
66 in. long, 82 im. high and 18 in. deep 


60 Buses, 92 Circuits . . . The an 
lvzer, as built, can make load flow 
ind voltage studies of any transmis 
sion or distribution system not ex 
eeding its present capacity of 60 
buses and 92 circuits. Of the 60 buses 
1) are 4 circuit and 10 are 8 circuit 
Iwo or more of these buses can be 
set up to represent a single bus with 
more than 8 connections. 
The only limitation on the number 
of general rs or loads is that the ¢ mm 
bined total of the two cannot exceed 
of buses available 
is possible be 
or r load units are 


adjustment for bus input 


mponents to ¢ ich bus 

Separate autotransformers can be 
provided to correct for buck or boost 
jue to differences in transformer ra 
i s in the loop eir 1its of a network 
This analyzer simulates 
this condition ins d by the f 
in extra bus and applicati mn 
requ red buck or boost al 


M and N 


This necessitates readu 


ynstants of thet 
reuit separate! 
‘ bus readi 
adin 
Studies set up on th 
far have used betweer 
1 betwee 
circuits availal 


1 studies 


set up on the board 
ving diagram and othe 
vared, it takes only a few h 
the necessary pluggir to 
problem set up 
Procedure, Time Required 
When the p: yper circuit nstants M 
and N have been plug red on. the 
proper buses, the entire procedure in 
balancing the board consists of ad 
justing the two voltage 


each bus. The analvzer is designed so 


components at 
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pene th ABE GOT > AS 8 


MATHEMATICAL APPROACH upon 


stants M ond N are developed and trected as c 
plugged into board 


published by the author in December, 1943 


all of the operating controls required 
for balancing are located in the dest 
top and in two panels located imme 
diately in front of the operator 

If the new study is a modification 
of a previous study already set up, 
the time required to change the board 
plugging may be a matter of only a 
few minutes. If the new problem uses 
most of the network which was previ 
ously set up and the load conditions 
approximate those of any previous 
condition, the bus voltages are 
plugge d in the same as determined for 
that previous condition and the board 
may he balanced quickly. Three suck 
studies have been made in one day 


with complete readings recorded or 
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which analyzer is based 
breaks complex quantities into real and recctive components. Con 


Fundomenrto! principle of the analyzer was first 


AIEE Transactions as to the var connection 
“A Simple Calculator of Load Flow in A-C Networks 


ERE KSA PA OR AE RRS 


rartaskoohootts Suecscorsearonsmaanue.s 


TWO-ELEMENT, THREE-PHASE WATTMETERS connected as 


shown in this diagram will read separately real ond reactive power 


rcuit constants, to be flow in impedance circuits. Actually a single wattmeter is used 


ond a double-throw switcs changes potential circuits from the watt 
A double-throw switch indicates flow “in” or 
out” with respect to bus. Data is for example shown above 


each of the three study diagrams calculating board for making short 
| 


lf the new study is radically differ- curcuit studies, this parti ular ai 
ent from any previous study the bal board was not built to 


mem and recording nay take one solve them If, 


operator from one to three days. Cum- — pany’s 60-bus and 92-circuit load flow 


ulative experience and availability of | board had been built for making short 


more past studies as time goes on will —curcuit studies it would have provided 


no doubt reduce the time required for 240 buses and 
most studies undertaken 


set up and 
however, the com 


368 circuits for this 
purpose (As already explained each 


load flow circuit requires four resist 
Adaptable for Short Circuit Stud- ance 


ies . . . Design of the board, which ance unit is required for each circuit 
} 


was developed and patented by the — of the sequence networks for short cir 
author and built by the Portland Gen- — cuit 


eral Electric Co, can be modified to 
provide an analyzer suitable for both 
load flow and short circuit studies. 


Since the company already had a de 


units whereas only one resist 


studies. A relatively small and 
inexpensive analyzer of this type 
should prove an important tool for 
engineers of utilities not now having 


access to network analyzers. 
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MECHANICAL AND ELECTRICAL BOARD in mimic represen RELAYS, RECORDING INSTRUMENTS, watt-hour meters and 
tation (colors are used in octual design) for full routine and emer other accessories are placed on back of board for compactness, with 
gency control in Morgan Creek Station of Texas Electric Service Co critical indications carried to front by alarm or annunciator 


Compact Board Affords Full Control 
Of Plant Operations 


Mimic diagrammatic representation employs minia- 
ture mechanical instruments and pneumatic trans- 
mission. Readily interpretable indications minimize 


communication and give intelligent control at all times 


P. E. GOURDON and H. L. LOWE equipment are shown in mimi dis- 


Chiet Mechanical Engineer Chief Electrical Engineer tinctive colors being used in the ac- 


Ebasco Services, Inc, New York tual design) to facilitate interpreta 
tion of the indications, and to assist 
in obtaining speed and accuracy in 

MELY COMPACT gen level il conditions, that is manipulation of controls. 


N ENTRI 
erating station control board has ls of proper functioning of This diagrammatic representation 
heen develope Centralizatior mi and auxiliary ¢ juipment, ¢ also should assist in the training of 

f control is carried out to the extent — within close view of one operator operators and should be of value in 


that all operations necessar o Mr. J. B. Thomas of Texas Electric connection with shifting of operators 


adjustments rccompanyit 2 Service Co, one of the first to recog trom one plant to another. The full 
hanges (that is. normal running con nize the substantial advantages of cen length of the board is only eight feet, 
trols) for one generating unit, and al tralized control, instigated Ebasco and notwithstanding the degree of 


perations necessary for quick action Services Inc to undertake and carry — compactness that this implies. space 


is 


in case of emergency, are practicall through this development for his con provided for the maximum number of 
within arm’s reach of an operator pany instruments and controls, need for 
This applies to. complete facilities Arrangement of controls and in which reasonably may be anticipated 


m fuel preparation to the electri struments as to location on the board in modern steam station design for 
output of the generator. Correspond follows sequentially the arrangement units up to 75,000 kw and perhaps 
ingly. all the essential indications of | of major equipment in the power pro even larger. For example, provision 
positioning of local mtrol equiy ductio recess from fuel to get is made for use and control of oil. 
ment. and indications of pressures erator output; also principal runs of — vas, and coal—and control of the coal 


flows, combustix conditions, drut ping and buses and items of major preparation system 
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Advantages .. . Of considerable ad- 
vantage is the possibility afforded for 
saving in operating personnel. Ex- 
cept for the operation of starting up 
cold, the unit can be controlled com. 
pletely from the control board, and by 
one man if necessary. In starting up 
cold, the and closing of 
drains, and some other local manual 
operations are 


opening 
necessary, but these 
are not necessarily simultaneous, and 
in general can be handled by one man 
who at other times would handle vari 
ous routine plant duties. Thus, as an 
extreme example of the possibi'ities 
afforded, a crew of two men could 
completely control a 
generator unit. 


boiler-turbine 


Another very important advantage 
is the very close coordination that can 
be maintained between various re- 
lated operations at different locations 
in the station. No time need be wasted 
in communication between operating 
personnel at different locations, hence 
communication errors are eliminated. 
Related both 
steam and electric equipment can be 
coordinated directly and carried out 
rapidly in the desired sequence. This 
is ot 


operations involving 


great 


importance during an 


emergency. 
This design avoids piping into the 
control room of 


water, combustible 


gas and steam. Also, it eliminates use 
Both fea 


tures represent m irked Improvements 


of mereury In instruments. 


over previous boiler and turbine in- 
strumentation practices 

Another advantage is the saving in 
size of operating room and in its 
lighting, ventilation, and air condi- 
There are other incidental 
advantages some of which have been 
realized while others are indicative of 


promise. 


tioning. 


It is planned to explore the 
possibilities of operating 
that may be afforded 


through use of the new control board 
desi mn. 


modified 
prot edures 


Compactness Achieved . . . Corn 
pactness was achieved in two ways: 

1. By locating all recording instru- 
ments, watthour meters, and relays at 
the back of the board, reserving all 
front space for indicating instruments, 
signal devices and controls. This fea 
ture was adopted only after many dis- 
cussions with plant operators to check 
its soundness from a practical operat- 
ing standpoint. By use of bell alarms 


and annunciators it was unnecessary 


ELECTRICAL WORLD @ July 17, 1950 


to use so many indicating instruments 


on the front panel as would otherwise 
be required. Similarly this also per- 
mits recording instruments to be put 
on the back of the board. 

2. By carefully selecting all front 
panel instruments and devices to se- 
ure minimum size consistent with re- 
quired readability or ease of manipu- 
lation. Instruments particularly for 
the mechanical side of the board, are 
of miniature proportions in compari- 
son with conventional instruments 
commonly used in decentralized con- 
trol arrangements. This was accom- 
plished by use of the prin iple of re- 
transmission of indications, with low- 
pressure compressed air as a medium, 
controlled by 


with 


transmitters .integral 
full-sized instru- 
ments at the points of instrument con- 
nection in the plant. With this ar- 
rangement the maximum pressure 
encountered at the control board is 15 
with 

control air 


the ordinary 


psig only two exceptions for 
these 
involving 28 psi and the second case 


&O psi 


pressures, one of 


Economic Gains . . . The cost of 
control boards of the new design is 
than that of conventional 
boards but this is offset by the savings 


in size of operating room, reduction 


higher 


in piping, lighting, ventilation, air 
conditioning, not to mention possible 
large savings in operating costs by re 
duction of operating personnel. While 
the design as a whole is new, the com 
ponent parts are not untried, 
end completion of the development 


was met with immediate widespread 


new o1 


acceptance for inclusion in generating 


rf the 
on order for fae- 
fabrication for 13 


of eight 


station plans. Control boards 


new type are now 


tory new generat- 


ing units operating compan 
ies. This has made possible a degree 


of standardization 


whic h usually 


is not possible to achieve initially in 
anew design. 
tioned, the 


them 


For the 1] units men- 


only differences among 


of fans per 
boiler, numbers of pumps, and dif- 
ferences in 


are the numbers 


systems of combustion 


control. The elimination of one or 
more devices from a particular board 
is taken care of by leaving « orrespond- 


ing spaces blank. 


Other Features .. . Indicating in- 
struments for generator, exciter and 
buses are somewhat larger than the 


instruments or the mechanical side of 
the board because the smaller ones 
now available are not suitably rugged 
and dependable for power plant appli- 
However, the standard instru- 
that 
their cover glasses are deep-dished to 


cation 


ments have been modified so 
protrude through the panel and the 
internals are set forward to make the 
dials flush with the panels. Scales are 
on raised rings level with the pointers 
for elimination of parallax 
Instruments for indicating boiler 
feed, steam flow, drum level, furnace 
draft, and gas flow are standard ver 
tical bellows-operated draft gages. All 
except furnace draft are actuated by 
the compressed air re-transmission 


system previously mentioned. Two 
completely separate drum level indi 
cating systems are provided for 
safety 

Pressure gages are of the Bourdon 
tube type actuated by the re-transmis 
sion system 


The 


texcept 


gages for combustion control 
draft 


are airplane speed indicators 


furnace mentioned 
above) 
with special dials, and of course w ith- 
out the altitude compensating feature 
normally supplied 


Remote 


use with combustion control and fuel 


manual control devices for 


control systems are identic il to those 


customarily used except for special 
ewitcnh har dies and in s>me c ises 
direct panel mounting instead of sub 
panel mounting 

\ new style of switch handle mid 


wav between 


finger and pistol grip 


types was designed to point clearly 
t This also 


nates protrusiot far enough above the 


J 
0 position index eins 


bench to obstruct nameplates or to be 
thrown inadvertently by 
while he is 


awit h. 


an operator 
reaching for another 

To represent valve positions rec 
tangular signal lamps are mounted on 
the mimic piping, one parallel to, and 
one at right angles to the piping so 
that both color and position will in 
dicate whether a piece of equipment 
is in use or not. This feature was the 
result of a survey which showed that 
there is regarding 
meaning of « olor. as between mechan- 


some confusion 
ical and electrical sections of plants. 
In the design as adopted, green lights 
at right angles to the piping indicate 
equipment out of service, while red 
lights parallel to the piping indicate 
equipment in use. 





Economical System Ground Impedances 
And How To Get Them 


Relative effects of earth’s resistivity and resistance 
of earth contact form basis of formulas confirmed 


by results of many tests. Curves aid use of formulas 


FRED VON VOIGTLANDER, Commonwecith Services, Inc range of earth resistivity from 10 to 


10,000 meter ohms. This surprisingly 


| “=I ne o -e I » 
VERECTS i ieRieRiles a. 1000 muter chase will produc: ow resistance of the earth path makes 
wel ) mn operation are re siderable increase in coupling it apparent that insofar as conduc 


; as tivit s concerned. the resistan¢ ‘ 
ected largely in the problems tween the' lines involved ran 4 os . as : f 


he earth contact is ver mportant. 
sented in securing adequately low from double at close separations to _— ' : eportan 


harth contacts are used primarily 
to hold the potentials of the connected 


omponents oft an ele « power sys 


irth contact resistances on the sys fifty times or more at separations u 


in the zero sequence impedances — the order of 5,000 ft 


lines and cables, and in residual Electrical resistivity of the earth 


f 
tam to tive k th spe 
supling of power lines to other wire rs into the impedances tem to a relative we respect 


ind ( able lines arth resistivity be elements through two t “er | tentia ally ! 1 f 
mes a cause for concern when it l irth contact resistance to keep the non-current carrying metal 


} ' components of equipments instal- 
s appreciably higher than 100 meter thre ‘ oe btained with mponents of equiy ind instal 


lations as close to ze 


his and then because of the dif gy ‘ rod driven into the earth 


. : possible for safety 


ilty in obtaming satisfactory I nd (2 luence of earth resistiy 
Six systems 
A range in earth resist \ or {and mutual resistances and i gnatu yore ' 
' ‘TO “I to t e the e h 
10 to 1,100 meter ohm il ductances of grounded conductors grounded to utilize th arth 


Sear ee sequence onductor and ¢ protect lin ind 


fa ical power line Results Based on Tests... Fre apparatus against abno 
1 ' , } ] in 
verhead grot | a ¢ the work bv John R. Carson of the Vests and calculations suy 


so that this fact one Bell Telephone Laboratories, cor many years of operatir 


i } al oO on ary 
of great co { 1 by the results of many tests ave shown conciusty 


i ‘ ‘ 4 ayat > ) 
t resistance of the earth ance of W resistance grou 


} 


OO ey s has been de protective purposes The reasor 


this is quite simple. The potential « 
the gro. nded power system om 
must rise to a potential above 
round equal to the product of 
urrent flowing through it and 
impedance ot the irth contact 
is true whether the current 


volved is a few milliamperes of direct 


urrent for signaling. or whether it is 


100,000-amp lightning disch: 


pai ek dil 


Factors in Design . 


significant factors in the design of ar 


y\, 


earth contact are | Maximum re 


sistance allowable, (2) current-carry 


Ws 
‘ 
\ 


ings capacity required, and the re 


A, 
> 
a ona 


‘ 

i 

‘ 
yeaeyeed 


sistivity of the earth in the locality 


Aig ieee setae bee apa gE 


Earth contacts may be placed in 
three classifications; | (,rounds 
on customer's premises for service 

> 


mnections, 2 grounds along 


FIG 1—GROUND RESISTANCES vory with corth resistivity and length of ground rod power lines for the overhead ground 
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FIG 2—-RESISTANCE of ground rods ar- 
ronged im parailel does not vary in direct 
prcportion to number of rods 


wire and the neutral conductor, and 
3) station grounds. Maximum de- 
sirable resistance for service connec- 
tion grounds under the National Elec- 
trical Code is 25 ohms. Typical re- 
sistances for power line grounds are 
from 10 to 25 ohms. The resistance 
for major station grounds should be 
in the neighborhood of one ohm. 
both communication 
and power supply facilities on the 
customers 


Grounding 


premises to a common, 


low-resistance ground prevents dan- 


gerous differences in potentials exist- 
that 


may come into contact with personnel, 


ing between electrical devices 


because of lightning, faults, cr acci 
dents, Also 


mary and secondary distribution neu 


interconnection of pri- 


trals and lightning arrester grounds to 
obtain the advantages of all available 
zrounds in parallel and to keep the 
potential differences to ground on the 
system to a minimum is now accepted 
practice. 

Power line pole and tower footing 
grounds are generally required for 
grounding the overhead ground wire 
and the neutral line conductors. A 
rround resistance of 10 ohms is 
widely accepted as a desirable value 
for such grounds and it is usually ob- 
tained by rods driven near the base 
of the pole or tower footing. Normal 
current from the ground wire is ordi- 
narily zero and lightning currents are 
of such short duration that the heat 
ing and drying out of the earth con- 
tact by 
Normal distribution 
systems should be well within the ther- 
so that the 
chief concern is one of securing sufh- 


them is of no significance. 
unbalances of 


ral limits of the rods 
ciently low resistance 
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Power plant and = substation 
grounds are of great importance be- 
cause of the large investment in equip- 
ment and apparatus and because of 
the necessity of protecting personnel. 
Low-resistance grounds are essential 
to the proper functioning of protec- 
tive apparatus. Station 


should be made as low 


grounds 
as feasible; 
usually is considered the 
maximum to be desirable. 
thon 


one ohm 
if excava- 
is necessary in the construction 
of the station, the grounds should be 
placed below the base slab. The earth 
contact may be made by deep-driven 
rods, coils of wire or plates, by a 
grid made up of conductors welded 
together or by a counterpoise consist- 
ing of a network of lateral or radial 
conductors. 


Design of Earth Contacts .. . 


Given the resistance and current- 
carrying capacity required, the de 
signer of an earth contact needs to 
know the earth resistivity for the loca- 
tion involved, Earth resistivity should 
be determined on the basis of year- 
round moisture 
and frost conditions will affect all but 


deep-driven rods. 


performance since 
Tests of the ex- 
ploratory grounds need to be made 
periodically until the trend has been 
established. 

The most economical type of arti 
ficial ground in undisturbed earth is 


FIG 3—RATIO of ground rods in parallel 
in an area to wolated rods shows decreasing 
benefits as number of rods increases 


the driven ground rod, The conduc- 
tivity varies as the logarithm of the 
radius and as the length and for this 
determined 


reason the diameter is 


largely by mechanical requirements. 


Figures 1, 2 and show how these 


factors vary; thev have been derived 


from Dwight (2) 

Figure 1 presents the relationship 
between earth resistivity and resist- 
ance of one ground rod } in. in diam 
for the lengths 5 to 20 ft. The curves 
are plotted for the lengths of rods 
indicated by the numbers above the 
curves, 

Figure 2 shows the relationship be- 
tween the ratio of resistance of 
ground rods in parallel to the resist- 
ance of isolated rods and the spacing 
rods. The 
plotted for two. three and four rods 


The 


located on the apexes of an equilat 


between the curves are 


as indicated three rods are 
eral triangle and the four rods on the 
corners of a square. 

Figure 3 shows the relationship be 
tween the ratio of resistance of 
ground rods in parallel to the resist 
ance of isolated rods and the number 
of rods. The curves are plotted for 
5 to 100-ft spacings as indicated. The 
arrangement of the rods for these 
curves is that of a square bounded by 
the outer rods. The ratios also apply 
quite well to rectangular areas, but 
do not apply to part of a group of 


rods or to a group in lose proximity 


to another group. The rods must be 
part of the same group and all th 


rods in the area must be considered 
in that group 

These curves make it evident that 
there is an optimum number of rods 
for maximum effectiveness in a given 
that the 
ods in parallel must be on the order 


ft two to 


urea and spacing between 


four or more times their 
length to make rods in parallel worth 
while. It is also evident that single 
deep-driven rods are much more eflec- 
tive than a group of short rods of the 
same total length. Furthermore, deep 
rods are considerably less susceptible 
Finally, 
a definite limit to the reduction in the 
ontact 


effected by driving parallel ground 


to seasonal changes. there is 


earth resistance that can be 
rods into an area. 

In sections of the country where 
the nature of the subsoil prevents the 
installation of deep-driven ground 
rods, it often becomes a serious prob 


lem to secure adequate earth contact 
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resistance A ounterpoise consisting 
ol 4 network of conductors buried to 
4 depth of about two feet becomes 
especially effective for obtaining 


Phe effective- 


nese of the counterpome depends pri 


usable earth contacts 


mary upon pl wing sulhevent wire in 
the ground to attain the re juired cor 
ductanee If the moisture contact of 
the cub-surface soil is low the counter 
poise should be very extensive It 
may require thousands of feet of wire 
laid out in a network of inter-con 
nected gre ups of radial and ‘or lat 
eral conductors 
Since the equations for 

poise problems are more 
than those for the driven rod 
since thev have not been reduced to a 
set ot convenient curves, counterporse 

tations re more ifheult and 

msurmnine Dw 

nes which are v 

nile of the des 

in a straightfo 

d that the re 

known 


Influence of Earth Resistivity 
As ithined in the pr ‘ lit 
ind as would 
tances of earth « 


of earth re 


mtitute ar do 


‘ “vaetem has veloped the 


tions for the in 
iddition they 
f curves 
These impedances 
n terms of the 
phase wire and 
( wiween ne phas« 


went phase wire based rm the 


tivalent spacing of the line. The 


thead ground wire is taken into 


yunt similarly in terms of its self 


pedance and the mutual impedari e 


between it and one phase wire based 
on the equivalent spacing between the 
ground wire and the three phase wires 
if the line The overhead ground 
wire is taken into account similarly 
in terms of its self-impedance and the 
mutual impedance between it and one 
phase wire based on the equivalent 
spacing between the ground wire and 
the three phase wires of the line The 
equation for the zero sequence imped- 
ince of a single-circuit, three-phase 
line with one ground wire is taken 

om Table 2 of Engineering Repert 


of the above Joint Subcommit 


7 
Z 


7, is the zero sequence pedance 
of the line in ohms per mile, Z,, is the 
self mpedanece of one phase wire with 

ound return, Z;. is the meen mutual 
irapedance of two phase wires with 


‘round return, Z 


impedance of the grornd wire and the 


is the mean mutual 
phase wires, and Z7,- is the self mped 
of the ground wire Although 

m standard tables, it 

that the positive 

ence impedances 

determined from the 

tmutu il imped moes for 


cuit line as follows 


L Z Zz 


the ground wire ann be 
raction of the total eround 
nt through the line section 
the equatior 


is requires ref 
for the self and 
s published as Fi 
mecring Report N ) 
Joint Subcommittee 


ves have been derived 


uations in which cer 


msumptlions have 

will give results well 

nts of engineer 

) ount is taken of 

n height of power line 

\ standard height of 40 

ed and so little variation is 

change in height that it 
lected. Except for varia 
ng of the condu 

is taken of changes 

The lines are con 

infinite length and end 


neglected. It is mportant 


to note that uniformly low earth con 
tact resistances are assumed in the 
computation of ground wire charac 
teristics together with the usual 


assumptions of 


symmetry and trans- 
positions. As would be expected, high 
conductivity ground wires have con 
siderable influence on the zero se 
quence impedance of a line, though 
the effect of earth resistivity is less iv 
this case than with lines having no 
ground wires 

For those cases where single phase 
faults to ground must be considered 
on extensive isolated neutral systems, 
Table 5 of Engineering Report No. 37 
of the Joint Subcommittee (3) gives 
the equations for the calculation of 
zero sequence capacitance for lines, 
so that ground fault current computa 
tions on such systerns can be made 
rather simply and well within the re- 
q nents of ordinary engineering 


yccuracy 


1. Wave Propagation in Overhead 
Wires with Ground Return, J. R. Car 
son. Bell System Technical Journal 
Vol 5, 1926, pp 939.554 

a veulation of Res 

H.B. Dwieht. 4// 
>. 1936, pp 1319-28 
“quen Impedances of 
Joint Sub 
nd Re 
Institute and 


Engineering 


Welded Transformers 
Need Fewer Inspections 


I. RECENT YEARS Consolidated Edi 
son Co of New York has adopted 
welded tank units for distribution 


transformers and thus has been able 
» extend routine inspection schedules 

several months 

Routine inspections are made of 
these transformers to determine if the 
tanks are tight and the oil is in a 
satisfactory condition. With add 
tional assurance of tightness for 
welded units, it has been possibl to 
extend inspection periods at wet loca 
tions from three months to one vear 
\t the same time inspections at dry 
locations have been extended from 
one year to two years for both 
asketed and welded type units 
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HOW T 


CROSS SECTION of 25-kv arrester 


DESIGN -CONSTRUCT 
OPERATE+ MAINTAIN 


EXPLODED VIEW of 25-kv arrester 


ASSEMBLED 73.ky stock 


New Lightning Arrester Has Better Operating Tolerance 


J. W. KALB 
Development Engineer 
The Ohio Brass Co 
Barborton, Ohio 


! 
insulation levels ar 


Basi 


now rece ig car 


tPpLLSs 
ful re-examination 


Arrester protective levels, grounding 


practice, ! lative location of arrester 
and 


major inp 
tion of 


protected apparatus are all of 


rtance to the determina 
proper insulation levels 
Realizing that impulse insulation 
levels depend upon maximum rather 
than average protective evels, ar 
resters manufacturers have been alert 
in seeking means to narrow the tol- 
range of arrester 


I hus w“ ill be 


fully the inherent protective abilities 


erance protective 


levels. realized more 
of these devices. 

Ohio Brass has obtained rights to 
manufacture a form of valve-type 
arrester that has been 


widely used 


abroad and manufactured by ASEA 


Svenska Elektriska Ak 


tiebolaget). The arrester incorporates 


‘Allmanna 


the basic components of modern arres- 
ters for 
linear valve resistor element in series 
with 


ap element. 


station protection a non 


a resistance-shunted, multiple- 


The arrester has these character- 


istic =: 
l_Low IR 
less than 


2. Low 


discharge voltage with 


tolerance 


i oa 
nus oO 


impulse sparkover voltage 
with less than plus 10° tolerance 
3-— Ability standard 10,000 


amp operating duty cycle test and 100,- 


to meet 


(00-amp discharge current test 
4—Permanency of initial character 

istics 

and economy of 


manufacture, making it possible to pro- 


5—Simple design 


vide better protection by locating ar- 
resters at both the station entrance and 
major equipment 


with reasonable in- 


vestment. 
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The arrester is of unit construction, 
b-kv to 
rms maximum line-to-ground 
Ratings from 3 ky 


met with a single 


and supplied in ratings of 
121 ky 
arrester 
to 37 kv are 


voltage 
unit 
Bevond this ratipg various 
ynbined in stacks to satisfy 


arrester. 
units are c 
requirements of lines up to nominal 


ratings of 138 kv, effectively rounded 
neutral 
“Series g ip structure of the arrester 


This 


compact device accomplishes low con- 


is one of its notable features. 
sistent sparkover, pre-ionization and 
high power-follow interrupting abil- 
ity. Three components make up the 


(1) The | 


structure brass elec- 
trode plate; (2) the grading resistor- 


Rap 


spacer; and (3) the porcelain sup- 


porting column, Symmetrically- 
formed depressions in opposite faces 
of the plate 
resistors and permit a staggered ar- 


rangement of these resistors and three 


locate three spacing 
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HERE ARE OTHER SAVINGS..... 


Typical G-E Master Unit Substation 


When you order General Electric Unit Substations your engineering 


involves only a simple one-line diagram like the one at the right. We 
do all the detailed specs, prepare construction drawings, electrical 
diagrams, operating instructions and other paper work to give 
complete co-ordination of the project-—all this on one purchase order, 
and at lower costs than field-assembled types : 
; 3 Master Unit Substations GEA-3800 

For further information ask your G-E Sales Representative for the 


publications listed or write to Apparatus Department, General Electric 
Company, Schenectady 5, New York. 


Single-circuit Unit Substations GEA-4300 
Package Substations GEA-4500 
Rural Package Substations GEA-5276 
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8000/6250 Kvo 
3-@ tronst. 

10 “Ze lood 
rotie contro! 


FIELD-ASSEMBLED TYPE 
MATERIAL AND LABOR $66,182 


G-— UNIT SUBSTATION 


| 

| MATERIAL AND LABOR $60,424 
OVERHEAD (20%;) 13,236 | OVERHEAD (20%) 12,085 

| 


$7918 $72,509 
SAVINGS by installing G-E UNIT SUBSTATION $6,909 or 8.7% 


! 

| 

| 

| 

| 

| 

| 

| In this typical cost analysis* that shows the obvious advantage of using General 

| Electric Unit Substations purely from an investment standpoint, the labor 

| estimates ‘on both jobs were the minimum, a factor that favored the field 

| assembled type. As G-E Unit Substations arrive in large, completely -assembled 
units they are installed faster and easier, with lower labor costs 

| Note that 20°; overhead was added in both cases. For a comparison of 

| real costs, 10°, on the G-E Unit Substation against 20°; on the field-assembled 

type would be more reasonable. Overhead is reduced when you order G-E Unit 
Substations because weeks spent in tedious engineering and detailing individual 

| items are eliminated, at definite savings to you. Another item in favor of the 

| G-E Unit Substation is its fan-cooled rating 442 kva greater than the field- 
assembled job. At a conservative $5 per regulated kva this gives you further 

| savings in favor of the Unit Substation 

| *For one installation in 1949. 


MATERIAL AND LABOR $60,424 
| OVERHEAD (20%,) 


| 
OVERHEAD (10%) 6,042 | 
| EXTRA FAN-COOLED CAPACITY $46,466 7 


Pili snih et, cotta: siete emir svi has ote ad. selan: ODA 


SAVINGS by installing G-£ UNIT SUBSTATION $15,162 or 18.6% 


Ha aco naa 
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Arrester Protection for 


Front of wove tent 


.« Chopped wove test 


Series Gop Sporkover 


eT 
nlf pee ctrnssensed cseeenenee 


97 av arrester ; 


te 


7 
m mice c ; 
' e oseconds 


voltoges 


kv Closs Tronsformers 


| ‘ Full wove fest 
—__—__3. 
1. 20 ko 
(Oto ——— 
S810 —— 
ee 
i5ko 


+ 4 


IR Discharge Voltege 

100% 80% 

orresier orrester 
i2i-kv orrester OP kv orrester 


4 pone ncannnnenennsee 


E 6 7 8 9 


PROTECTION AFFORDED by arrester at terminals of 115-ky transformer, in terms of dem- 


onstrated strength of transformers by standard impulse test 


Protective levels are those shown 


in table for arresters rated 97 ond 121-ky rms with tolerances os shown in table 


parallel paps to conserve he ght 
Integral in each electrode plate are 
three accurately located ionizing tips 
that contact the porcelain supporting 
column At elevated voltages 
tips flood the ¢ ip 
itmosphers At n 


tials no « 


these 
with an ionized 


mal line poten 
Pre 
iis ed by “weu 
both the electrode 


length of the 


veratresses 


ire present 
ise Pap spacing is 
rate mging of 
plat and the spacer 
ors during manufacture 


individual 


form the 
blocks in series with the gap struc- 
ture control of and 


high-temperature bonding processes 


basic component of valve 


Close mixing 
results in valve blocks of exceptional 


uniformity. This is manifested in a 


plus tolerance of only 5% 
average for IR 
The act 
and | 

age characteristics for representative 
$to 121 kv rms 


of the valve element 


above 
discharge voltages 
ompanying table, columns 3 


shows average disc harge volt 


rrester ratings from 
) 
Pers 


rack 


menee 

istics has been demonstrated 
oscillograms Arresters rated 
}kyv. which discharged 10,000-an Pp 


irrent waves, were not ¢ hanged by a 


Protective Characteristics of Lightning 
Arrester 


Arrester Impulse 
Rating Sparkover 
Max Vohage 
line to AIEE 
ground = front of 
voltage, wave 
kv rms test 


Ik Dis- 

charge Voltage’: ‘ 
5.000 10.000 
Amp Amp 


3 12 ll 12 
% 20 21 23 
9 238 31 5 
12 37 42 16 
15 413 $2 58 
20 62 69 77 
25 ai 86 96 
36 93 103 115 
37 127 142 
40 138 154 
O § 172 192 
60 206 231 
i2 2 255 284 
79 : 276 wT 
85 d 298 330 
7 29% 339 377 
109 380 424 
121 421 169 


Notes 
1) Tolerance 10 
2) 100 ky per microsecond for each 12 
kv of arrester rating or fraction 
thereof 
4) Tolerance 
t) 10x20 microsecond current wave 


discharge or by the 
standard -operation duty cycle test 


100,000 amp 


with 10,000-amp impulse. 
To assure permanence of arrester 
protective ¢« haracteristics, the interior 


This dry 


two 


is filled with dry, inert gas 


interior is maintained by series 
seals, the principal seal being pro 
vided with positive spring follow-up 
to compensate for any possible long- 


of gasket material 


Emergency Methods Meet Fresh Water Shortage 


were I 
which has 
1040 


was mm ack 


the sur 
mer of reduction 
during the first two weeks 
in Oct, 1949 and is the same vard 
stick New York City Dept 
of Water Supply, Gas and Electricity 


in its statistics, 


used by 


Fresh water reduction methods put 
into effect and continuing in use are 
based on a few calculated risks 


~ . 
Ome 


methods which have been applied at 


106 


dated Edison's generating sta 
made by Ele 


Dept to 


rvevs ar 
check con 
pt 

a Blowd 

3. P 


wherever 


wns have been reduced 


ping changes and adjustments 
possible divert drips and 


drains tanks to salvage 


int storage 
fresh water 


41. B 


] 
OSSIDIE 


iler make-up is kept as low as 


5. Overboarding of condensate in 


condensers has been reduced. 


Lon- 


densate which 


overboarded at 
of chloride is now 


was 
~~ ppm run to 


waste at 150 ppm of chloride. Con- 


July 17, 


centrations higher than 150 ppm are 
If too much 
present it would result in scale forma 
tiot Risk 
slight 


6. Method of t 


has been changed so that salt water 


inadvisable chloride is 


now being taken is very 


( ondense rs 


sting 


may be used in part of the process 
instead of fresh water. 
7. Salt water is being used in a fly- 


ash pump at Waterside 


disposal 
Station, 

In other locations fresh water con- 
sumption is being reduced by these 
methods: 

1. Automobiles and trucks are no 
longer washed. 
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GENERAL ELECTRIC POWER CONNECTORS HAVE 


GTC Ue em ea 


Here’s the way the machine-serrated contact sur- 
faces on G-E power connectors bite into the con- 
ductor (500 MCM tubing shown). For this test a 
hand wrench was used to tighten the connector 
(right). Tension was then applied. Above photo 
shows that the copper “backed up.” This action 
assures a high-conductivity joint that will resist 
vibration and give positive pressure on the con- 


ductor at all times. 


Disassembled G-E power connector showing the 
sharp serrations machined (not merely cast) into 
the contact surfaces—an exclusive General Electric 
feature. Note that all contact surfaces are silvered, 
another standard feature on all G-E connectors. 
The photo also shows the interlocking sides that 
confine cable strands within the conductor en- 
closure thus obtaining full advantage of the cable’s 


current-carrying capacity. 


Place an order today with your G-E sales representative and start realizing the many 


benefits to be gained by using General Electric connectors. Also, write for a copy of 


bulletin GEC-400 that contains 40 pages of valuable information on G-E connectors 
and see for yourself how easy they are to order. Write to Apparatus Department, Section 
856-54, General Electric Company, Schenectady 5, New York. 


GENERAL @@ ELECTRIC 
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2. “Save Water” 
placed in all washrooms, near utility 
sinks, ete 


signs have been 


3. Washroom faucet pressure has 
been reduced 


4. Floor washing in office buildings 


5. Water 


water-cooled 


consumption of certain 


compressors in trans- 
former shops has been reduced by ad- 
justing fittings so thal units operate at 
higher temperatures. Experiments in- 


dicated that compressors can be op- 


has been curtailed erated at a temperature higher than 


QA ee 


4 AE ah " 
& 


WIRE STRINGING is o fast and simple operation on transmission lines of 
Indianapolis Power & Light Co. Truck A (above) pulls wire rig B which corries 
three reels of conductor and one reel of static wire. All wires are secured at 
starting point and are poid out as vehicles move forward. Tripod truck (right), 
which follows reel rig, has tall pole lashed to one leg of tripod serving os boom 
Proper length of pole for boom is usually 5 ft more thon height of line poles 
Four sheaves on top of pole boom assist in positioning wires on crossarms of 
wires are pulled to proper sog and tied in 


transmission poles Finally 


was considered practic al heretofore. 
No risk is involved. 


operating procedure will in all prob- 


This change in 


ability be permanent. 
6. Inspections are made of wash- 
rooms, utility sinks, etc, for leaks or 


water wastage. 


Pole Boom Cuts Wire Stringing Cost 


RUSSELL P. MILLER static 
Indianapolis Power & Light Co as the ry! pt 
Indionapo'is \ 


wire. Conductors are reeled out 

weeds forward. 

truck 

ch follows the 
formed by a pole lashed to the 
of the 

blocks 


pole base make the boom 


(above right 


second 
rh wire rig, has a 
| Wo TRUCKS, a four-reel trailer ar 

' 


stall pole ar the n ! roadside |e pole setting tripod 


Indianapeli ov i set of attached from the 
k to the 
vable so that it 


This practice is consider ve if me 


simultaneously tour trans 


ors in extended 


ike the 
truck 


can be 
essary. To n 


r than the forme i od « boon vable in line with the 


j 


the groun sit a double-drum winch ts used 


t arms and then sa 
and attaching it Also 
{ not truck drives alo 


skilled linemen but als ! t shoule he pole boom to 


' Extends Above Pole Tops 
his new p 
only requires less work 


tops 
ene athe { poles on which transmission circuit 


Right leneth of pole 


is usually 


easier for them to do their wor arranged to extend over 
In yperation the s 
and works very mio s heir 
first made fast at 

Truck A 


reel rig B which carries four reels 


simple 
Wires are 
ing point 


strung 
> ft more than 
above left) pull eight of poles in line 

Four sheaves fastened to top of pole 
three reels of conductor and one 


properly locate three con- 


110 


and 
Finally, 


ind tied it 


ductors static wire 


paid out wires 


to proper sag 


Safety Latch for 
Transformer Gin 


Cc. E. MARCHANT 


Northern Berkshire Gos Co 
North Adams, Mass 


of the 
orking position, a 
be bolted to the 
will 
The 


latch prevents inadvertent opening of 


rop over the tightening handle. 


so that it 


the handle after the chain has been 
t ind the pol 

h was made from 6x1}x}- 
el and is bolted to the gin 


‘-in. bolt and washer. 


ghtened ar 


The lat 
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Here is a quality ground rod from a 
reliable mid-western source — a stable, 
dependable source of supply — a stra- 
tegically located source for quick ship- 
ment to central, southern and western 
sections of the country. 

For your convenience BLACKBURN 
maintains numerous, conveniently-lo- 
cated jobber stocks, backed up by a 
large warehouse stock at the factory 
in St. Louis. 

For a dependable source of a truly 
quality rod specify BLACKBURN when 
you order. 

Distributed on the West Coast by 


eee JASPER BLACKBURN PRODUCTS CORP. 


FIRST a an SON Ls | i. 


I eel ale) Phone CEntra! 3007 


ee et oe | - QuvuatirfyY ee 
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... all sizes in all voltages up to 
and including 230,000 volts 


Moloney manufactures all types of transformers 
for Power System and Industrial applications. aa 
a“ 
They are built in all Kva sizes... in aie 
co 


low as 240 volts and as high as 230,000 volts. 


“ 
a” 


Whatever your requirements are... Moloney can 


an 


ale 
supply iin ill aksilainss of unsurpassed 
quatity. The expericnee Of over half a century of 


transformer manufacture...a policy of incorporat- 


tt LLL 


: a 
—ing a high factor of safety in design ... the use of 
highty~skilled workmen in a plant noted for its 
hee ~ Te . ’ 
low labor turnover . . . all combineto~peayide the 
a 
a 


es, 


. . . . - ” ao re 
traditionally high quality of Moloney Transformers. 


Leadership in DESIGN ¢ RESEARCH ¢ ENGINEERING 
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POWER TRANSFORMERS 
me SE Rae) 


GE Th em eee 
Uae) 21d 8s 


STEP VOLTAGE REGULATORS 
REGULATING TRANSFORMERS 





HIPERCORE DISTRIBUTION 
TRANSFORMERS Conventional and CSP Types 


LOAD CENTER TRANSFORMERS 


PASO tI@ mu meri) 
Oe ba td} 


AiR-COoleD Class A and Class B Insulated 
TRANSFORMERS 










ee UG me tid, Lae 
STREET LIGHTING TRANSFORMERS 


SUBMERSIBLE TYPE TRANSFORMERS 
NETWORK TRANSFORMERS 


MO | a ©) iat] EY eu: |e a are 


Power Distribution Transformers Exclusively Since i 










FACTORIES AT ST. 





Louis 20 





MISSOURI! AND TORONTO, ONTARIO a 
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ENGINEERING REFERENCE SHEET NO. 50-29 


Power Line Carrier System Assemblies—I 


R. C. CHEEK, Centro! Station Engineer, Westinghouse Electric Corp, Pittsburgh, Po 


Three main carrier communication systems are outlined by basic units and elements. Another 
system, a coupling capacitor and a double-frequency trap, will be outlined in a subsequent issue. 


SINGLE-FREQUENCY MANUAL-SIMPLEX communication  as- 
sembly with code-bell calling. Transmission can proceed from one 
station only at any given instant. All stations on a channel operate 
on a single frequency. Push-to-talk button on telephone handset is 

To tine used for “send-receive” switching operation, energizing transmitter 

Sor 4-~wre tuner and de-energizing receiver during tronsmission 
extension Quam 
Ctieinnemne 

i 
Push-to-totk 
hondset | ace Transmitter ed 
} T To line tuner 
Transmitter 


armmenaseenl 


| 
3 
| 


TWO-FREQUENCY DUPLEX communication assembly with 
code-be!ll calling. Transmission can proceed simultaneously trom both 
stations. First frequency used for transmission at one station, the 
second tor reception. At other station, first frequency is used for recep- 
tion, the second for transmission. Audio hybrid unit permits continu- 
ous operation of transmitter and receiver during conversation. Assem- 
bly operation is normally limited to two terminals per channel 


MULTI-STATION TWO-FREQUENCY DUPLEX communication 
assembly with code-bell ringing Communication can proceed 
between any two of a number of stations on ao channel. Frequencies 
are designated F, and F,. When telephone handset is picked up at 
calling station, contactor unit applies audio amplifier output to 
selected transmitter F, Simultaneously tronsmitter is energized and 
output of receiver F, is applied to audio hybrid unit. Presence of 
calling station corrier on F, prevents transfer at answering station 
Transmitter F, ond receiver F, at the calling station, and transmitter 
F, and receiver F, at the called station remain energized throughout 
the conversation. Hanging up of telephones at both stations returns 
conditions to normal, with all stations receiving on F, frequency 


vy permission esting house ectr rp from fort 1g lectrical Transmission and t ition Reference Book”, 1950 edition. 
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oe 
a product of imagination »> 


... With an ideal combination of electrical and mechanical properties 


By working alongside folks like yourself—-at design desks, workbenches, and @® 
laboratories--we've acquired a good idea of the time, care, and imagination 
you pour into the engineering and production of your products. The thick 
skinned insulation tube for an expulsion fuse shown here is a good exampl¢, 
The manufacturer wanted moisture resistance, high strength, weather resistanc® 
plus excellent arc resistance--all wrapped up in a material that was easy {@ 
machine. Working with him, and using a little imagination, C-D engineers cam@ 
up with two different plastics: Laminated Dilecto Tubing for the wall, and 
Vulcanized Fibre for the core 

It's another example of how you, too, can depend upon C-D to engineer 
the right laminated plastic for your needs. For C-D has no “axe to grind.’ We 
can recommend from five basic plastics subdivided into a remarkably wide 
range of grades and combinations of grades to supply almost any combination 
of mechanical, electrical, and chemical characteristics. For this kind of help 
and imagination, call your nearest C-D office, any time. 


CELORON (Molded High-Strength Plastic) 
MICABOND (Bonded Mice Splittings) 
, DIAMOND FIBRE (Vulcanized Fibre) 
> VULCOID (Resin Impregnated Fibre) 
DILECTO (Laminated Thermosetting Plastic) 


BRANCH OFFICES: NEW YORK 17 « CLEVELAND 14 «+ CHICAGO 11 «+ SPARTANBURG S. C ¢ SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 « IN CANADA: DIAMONI) STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


P| 
RA OI ES, peer woul FF BIRE 


; Sane Aka 
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ENGINEERING REFERENCE SHEET NO. 50-28 


Factors for Calculating Light Output 
Of Fluorescent Lamps 


R. G. SLAUER, Manager, Applications Laboratory, Sylvania Electric Products, Inc, Salem, Mass 
Using the factors in the chart. the approximate light output of a given fluorescent lamp may 
be easily determined by substitution in the formula: 


Lumens output Watts x 60 x Color Cor ¢ tion x Type Correction x Usage 


: 


100% 60 lumens per wott of 1O0hr 


} ape Rtg 
1i0o% Worm White (Wormtone) 


eral beh ee ta at ae aed oe ees cag i ae Eder hie ec 
94% Coo! White (4,500 K) 
a8 ets 
64% Doylight (6,500K) 
beth fg Sh epee oe beste be 


Deluxe (Worm or Cool) 


12 Slimline 


i | 
; 
: 
| 
f 
' 
: 


w, 200 moa, 96-in, T-8 Siimiine 


100-w, T-17 Argon 


2 Preheot 


EXAMPLE 1 EXAMPLE 2? 
O What is the average lumen output during What is the lumen output of a new 75-w, 
life of a 100-w, T-17, cool white F lamp? [-12 Warmtone slimline lamp? 
Lumens 100 x 60 x 0.94 x OBL x 0.83 Lumens 75 x 60 x 1.05 x 1.07 x 1.00 
3790 3050 
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Keep A Weather Eye On All Three 


.« With This Z/ec/zonk Recorder 


and special components 


CONTINUOUS indication and recording of power generated is of prime importance to the opera- 
tion of every central station. 


The ElectroniK Strip-Chart Recorder, using a thermal converter, accurately provides such 
vital information when used as a wattmeter. And. . 


. with the help of a phase shifting auto- 
transformer and a thermal converter . . 


. it can be used as a varmeter, for accurate recording 
of the non-useful energy generated. 
Total result: a preventive check on generator overloads; immediate information for load dis- 
patching; easily filed tabulation of interchanged power. 

This is another indication of how the Brown approach to instrumentation offers positive steps 
toward the maintenance of maximum operating efficiencies. For more detailed information, call 


in your local Honeywell engineer . . . he is as near as your phone. 


MiINNEAPOLIS-HONEYWELL RecuLtator Co., industrial Division, 4568 Wayne Ave., Phila. 44, 


Pa. Offices in more than 80 principal cities of the United States, Canada and throughout the 
world. 


Honeywell 
BROWN OE eee eee 
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vereseaae treats cs 6. nres 


AACR SEs EREESS 
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ORIFICES im gos burner tips are cleaned with boiler in service by movable hook on the end 
of tool. With hook in horizontal position, the tool is inserted & center tube from which 
oil burners hove been removed. Hook is dropped 90 deg and wing nut is tightened. Each 
orifice is then punched out by inserting hook aed pulling boch on tee handle 


Burners Cleaned with Boiler in Service 


\ HEN OF is burned as a standby by 
iel at the Ripley Plant of Kansas Gas 


dotted lines on the illustration. 
The tool is inserted in the tube from 
which oil burners have been removed 
and the hook allowed to fall 90 deg. 
When the wing nut is tightened, the 


hook is held in the 90-deg position 


& Electric Co, gas burner tip orihices 
ecome stopped up with carbonized 
oil, Before burners are returned to 
vas fuel, they 


estore their « apacity 


have to be cleaned to 
Since burners against the pipe on the rod. 
ire not removable with boiler in serv Each orifice in the burner tip can 
he punched out by inserting the hook 
ind pulling back on the tee handle. 
When cleaning is done, the wing nut 
s backed off to allow the tool to be 


it the hook to be positioned as showr sithdrawn. 


¢, the tool illustrated was developed 
o clean orifices with burners in place 


In operation the wil nut is 


crewed out toward tee handle. allow 


Insert Safety Rules in Rubber Gloves 


nserts 


r ‘ 
{ © INStRE more caret | use of 


Laboratory, Worcester, Mass 


ea pra Oo loves a 4 x ll-ir 


New lar tr : ntral sh 


pears this information 


YOUR LIFE IS ON YOUR HANDS 
SO TREAT THESE GLOVES WITH RESPECT 


They have been tested by 
the Centro! Laboratory for your protec 


tron 


carefully trequently, inside and outside, for splin 


ters, metal slivers, or other foreign por 


Here are a tew helpful reminders ticles thet could puncture them 
to protect you in field use 
Give gloves an inflation test each day 
Use your rubber protective equipment defore using 


im accordance with N. E. E. S. Safety Do not allow oil or other greasy sub 


stance to come in contact with your rub 
ber protective equipment 


Instructions 


Don't wear rubber gloves inside out 


as thes causes mechanical strain in spots Store them in a cool, dry place and 
keep them out of the direct rays of the 
sun as much as possible. Sunlight causes 


cracking ond accelerated aging 


and lessens resistance to puncture 


Always use leather protectors over the 
gloves 
Be sure your gloves hove been tested 


Inspect both protectors and gloves as scheduled 


July 17, 


Why Georgia Power Co 
Patrols Lines by Air 


T. J. ALLEN 
Supt of Transmission 
Georgia Power Co 
Atienta 


Aweruane PATROL of transmission 
lines averages about 6(¢ per mile, 
or approximately 31% of the cost of 
usual foot patrol, and is more reliable 
than foot patrol, according to the 
experience of Georgia Power Co. 
Experienced patrolmen report that 
defective pyrex insulators which can- 
not be seen from the ground can be 
detected from the air. Many cases of 
potential trouble which have been 
located from an airplane would have 
caused a line failure had foot patrol 
been relied on. Insulators shattered 
to a nub, poles broken by automobiles 
and trees cut down on the line 35 
from the have been 
located by air and repaired in three 


roiles source 
hours. By comparison, it would have 
taken three days just to make the 
foot patrol. 


Formerly Potrolled Once a Month 


Standard 


had been to 
patrol all transmission lines at least 


practice 


once every ind following any 

temporary fault which 
il circuit breaker to oper- 
ate. But patrol schedules were getting 


ad. Houses 


1 the 


month 
flashover or 


caused the « 


ompleted 


we knew 


were being ¢ 
right-ol-wavs betore 
re started; interruptions were 
right-of 
red the patrol 
districts of the 


ise adverse 
har yj 

of the 
1 experimet ted with air 
and fo 
pleased 
ide short test 


th routine 


es, and were with 


satisty vuurselves that line 


suld be made 
] 


ill were questions to be 


answered, however. Our company is 


organized in territorial divisions, 
‘sponsible for it’s main- 


Aircraft 


ators trying to promote 


own 
enance and operator 
Service Oper 


work 


contract 


naturally wanted a 
There 


merit and say ng in suc h a con- 


state 
seemed to be 
wt. We decide dton ake a omplete 
state-wide test patrol of our lines with 


a Transmission Line Engineer as 


bserver, 


The state-wide air patrol was made 
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Whatever Post You Need... 
it’s in O-B’s Complete Line 


With the completion of new plant facilities totaling 
well over a million dollars--a large share of which 
was devoted to departments manufacturing post type 
insulators--Ohio Brass is now producing, selling, and 
stocking a complete post series in both line and sta 
tion type. This greatly enlarged production has been 
combined with eleven years of post manufacturing 
experience to make the present O-B post a major 
item in the O-B insulator line 

From O-B you have a free selection of any insula 
tor type to suit your preference or standards--each 
brought to the highest possible degree of modern re 
finement and maintained at this point by unequalled 
laboratory and research facilities. O-B is in the 
unique position of being totally impartial in the ay 
plication of technical development, as well as in the 
matter of making the best recommendations to pros 
pective purchasers 


Your O-B representative will supply full informa 


tion on the application of O-B posts either to your 


lines or stations. Discuss this matter with him, or 


reter your inquiry direct to the home ofhce 


“ 

pe dm Lp ee Ue Ud Ube 

SII FIFI IF LS 
o 


DOA, 


: 





in March and April, 1948 and the 
results justified its continued use. 
However, it was found that the work 
should be left with the divisions, They 
were authorized to patrol by plane 
provided the air service company 
would contract to meet our liability 
and pilot spevifications. Because other 
work had to be provided for many of 
our patrolmen, our transition to 
air patrol has been slow. At the 
present time air patrol is being used 
in four of our six divisions. The 
Atlanta Division is too congested for 
its use and no qualified Aircraft Serv- 
ice Operators are located in the other. 
We patrolled approximately 27.000 
miles of line during the first nine 
months of 1949, 


Accurate as Ground Patrol 


The author recently interviewed 
division superintendents, air patrol 
men and pilots to get first hand infor- 
mation of the results of 18 months’ 
experience. They all agree that all 
normal pole line defects can be noted, 
except the condition of the pole at 
the ground line. So far as pole line 
defects are concerned, we are satis- 
fied that air patrol is as accurate or 
more so than ground patrol. 

The average cost of the state-wide 
test was 55¢ per mile. Actually, the 
cost is now running about @0¢ per 
mile. This difference exists because, 
on the state-wide test one observer 
was able to disregard all divisional 
lines. thus eliminating most of the 
“dead flying.” We believe the extra 
cost is justified because we have a 
number of planes under contract in 
various parts of the state that may be 
called for emergencies. 


60 Moh Satisfactory 


To properly inspect the line, flying 
must be done within 100 to 150 ft of 
the line, or as close as tree tops and 
other obstructions will permit. How- 
ever, flying this close to the ground 
increases the danger of encountering 
downdrafts. We believe that flying at 
60 mph (about 10 mph above stalling 
speed) should afford complete control 
of the plane and should not seriously 
affect observation of the line. If there 
is any question, the plane can circle 
the structure for a recheck. 

Weather 
important factors in safe air patrol- 
ling, but they are so variable that 
limiting conditions of wind velocity, 


conditions are the most 


cloudiness, rain or sunshine cannot 
be established. However. we do know 
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that conditions are best in the early 
morning. 

We require that pilots have a com- 
mercial license and sufficient experi- 
ence to fly at the low altitude required, 
Tandem-seated, high wing, 65-hp 
light planes, similar to Piper Cub or 
Aeronca Champion planes, are well 
suited for the work, but 85-hp planes 
of a similar type with “climbing” 
type propellers and extra gas tanks 
are recommended. 


“ 


Number Every Tenth Structure 


The use of small portable radios on 
emergencies eliminates the necessity 
of going back to a landing field to 
If the break is in an isolated 
spot, the observer can direct the line 
crew to it, All observers agree that 


report. 


every tenth structure should be num- 
bered on the face of the arm for 
quick identification. 

We believe monthly air patrolling, 
supplemented by an annual foot patrol 
to check the pole condition, will give 
us a better job than was done by foot 
patrol alone. Furthermore, if we are 
willing to sacrifice some of the econ- 
omy by insisting on safe flying, 
patrolling transmission lines by plane 
is here to stay. 


TEN-CUP semi-automatic oil tester made 
by Toledo Edison Co saves approximotely 320 
hours annually over usual one-cup tester 


Multiple-cup Oil Tester 
Increases Test Efficiency 


A 10 CUP semi-automatic tester has 
been 
equipment. 


made from parts and 
Each 2,400 


samples of oil are brought in and 


spare 
year over 
tested, each requiring at least three 
breakdowns to determine the average 
kilovolt value. A conventional one-cup 


Here’s WHY they Save 


Cempered with ether types sirend 
of equal breaking strength, they... 


@ have 30-40% greater overload ca- ~ 
pacity within elastic limit 


@ resist corrosion all the way through 
asl manly tives des Gast ad 
soft metal 

@ offer highest tensile and vibration- 
fatigue strength (tensile strength 
235,000 psi; corrosion-fatigue limit 
50% of ultimate) 


Here’s HOW they Save 


@ They permit longer spans—there- 
fore require fewer poles per mile, 


@ Being lighter, they are easier and 
faster to install in the field. 


@ More resistant to destructive fac- 
tors, they last many times as long 
before replacement. 


Let us tell you 
the whole story- 
specific data, prices, 
recommended sizes. 
Monessen, Pa., Atlanta, Chicago, 
Denver, Detroit, Los Angeles, 


New York, Philadelphia, Portiand, 
San Francisco, Bridgeport, Conn. 


ALG 
Pr. 





tester would require 400 hr to do this, 
compared with 80 hr for this ten-cup 
tester. Voltage range is 0-40 kv. A 
high-speed circuit breaker automati- 
cally opens the primary circuit when 
the oil breaks down. Experience has 
shown that this piece of equipment 
is safe and has greatly increased 


testing efficiency. 


VERTICAL, wood-mounted 33-kv line 
switches have replaced horizontal, steel 
mounted types in suburbs. No new switch hos 
failed due to lightning in the last ten years 


Vertical Line Switches 
Cut Lightning Outages 


H. MecVAUGH 
Philadelphia Electric Co 
Philadelphia 


\ ERTICAL, wood-mounted, 33-ky line 
switches have eliminated the phrase 
“tripped and wont hold” from 
load dispatcher’s reports covering 
any 33-kv transmission line feeding 
suburban Philadelphia during a light 


| 
) 
; 
: 
. 


ning storm 


Outages and poor service character 
istics of many lines continued until 


: os vertical switches were used even after 
a/8-COOUD TRANSFORME , 

exciusivay . “ application 
1 te 2,000 KVA up te nnle.t nsulation 
15.000 Velts te meet ' OeAOp I Hatior 
individval Requirements 


fa program to improve 


Durir more than ten vears in 
which this type of swit h has been 
used, no switch has failed due to 
SS aaa : lightning. In addition, both the im 
eectinee ’ E provement in service and system 
WELDING stabilitv. and the reduction of line 


moToR STARTING ey Tee. | Mc rae mantnton » coda dee to mrtick 


4 £ { r have been considerable. 
i n the old horizontal, steel- 
OW CUS ; mounted tvpe of line switch was re 
place vith the new e cal re, 
TRANSFORMER CO. Sree satsinc anes Seladaiaede “Alaa 
ime bles 


troub 
Ry ai Lats isa that old types were eliminated. At 
HILLSIDE 5, NEW JERSEY 


UNIT sussTATION | 


decreased at about the rate 


present, all 33-kv line switches are 
wood-mounted verticals. 
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ONE SOURCE: VICTOR 


For distribution insulators and line hardware 


(nena een enn 1p +, you can rely on Vieror alone for all your distribution insulatot 
and line hardware requirements from pintype, spool, guy strain 
and dead-ending insulators, to strain and angle clamps of the highest 


quality, And, when you standardize on Victor, you 


CUT DISTRIBUTION COSTS 2 WAYS 


Less muintenance—because these distribution insulators are ruggedly de- 
syrned and made of the best “high voltage” porcelain to give you continuous, 


trouble-free performance under all kinds of operating conditions 


5 
— - 
’ 2 Fewer replacements —because each distribution insulator is thoroughly 
\ inspected and rigidly tested at erery point of manufacture. This guarantees 
j you top performance on-the job 
r aad 
504 seal 4 4 


So. on your nert distribution job, standardize on VICTOR 





Victor ons 
rN . Now Available— es 


ae | VICTOR'S ALL-NEW CONDENSED CATALOG 


W rite for your copy today! 


ICTOR 


INSULATORS Inc. 


VICTOR, NEW YORK 
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LOAD BUILDING conmenciat inpustaiat 


Wiring Modernization Promotion is Repeated 


. 

S, SUCCESSFUL last fall (ELECTRICAI 
Worip, Oct 8, 1949, p 136) was 
the Electrical Association of Philadel- 
phia in enlisting contractors in a cam- 
paign for modernization of wiring in 
existing homes that the promotion 
was repeated. It ran from March 30 
to June 30. 

Again cooperating contractors were 
named in advertisements in metro- 
politan and local newspapers, pro 
vided with sales helps, were offered 
cash awards on point scores for vari- 
ous wiring improvements they in- 
stalled, and were eligible for 10 
prizes totalling $400. To help pay 
promotion costs and give feeling of 
a real stake, contractor again put up 

$25 as the price for drawing cards. 
ELECTRICAL CONTRACTORS in the Philodelphic oreo ore ogein enlisted in wiring mod- Distributors’ salesmen were also paid 
ernizotion. A series of prizes for distributors’ salesmen wos on extra campaign feature for contractors they signed up. 


Largest Bake Oven Attains 69% Efficiency 


POWER SALES 
SE oS 


a 


W. A. NEWMAN 
Washington Woter Power Co 
Spokane, Wash 


REDUCED LABOR COSTS, savings in 
investment and storage space, and ab- 
solute uniformity of finished product 
have been realized through the exclu- 
sive use of electric equipment in the 
Silver Loaf Bakery, Spokane, Wash. 
Recent installation of a 400-kw travel- 
ing trav-type oven increases total con- 
nected load of the bakery to 894 kw 
of which 714 is baking capacity. 

The electric oven eliminates the 
need for firing or attending to burn- 
ers, since its heat control is com- 

EFFICIENCY of 69% hos been realized in the first months of operation of this 400-kw pletely automatic. Flexibility and ac- 
troveling tray-type electric bake oven installed in the Silver Loaf Bakery, Spokane, Wash 
With @ capacity of 4,000 loaves per hr. it is believed to be the largest electric boke oven Uracy of he heat control assure even 


built to date anywhere in the world. Automat controls have resulted in high uniformity baking, an prevent any burnt or un- 
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you can 6e SURE... 1¢ is 
Westi nghouse 


These two large generators pro- 
vide the “power for proving” 
at the estinghouse High 
Power Laboratory. They can 
deliver a 3-phase symmetrical 
fault of over 2,500,000 kva, 
or an asymmetrical single-phase 
fault at transformer voltages 
equivalent to 4,800,000 kva on 
a 3-phase grounded basis. 


Here’s /UWER for proving it 


Many electrical products are required to inter- for momentary current rushes. This is how we 


rupt heavy currents under fault conditions . .. make swre...and this sureness is passed along to you. 
carry great amounts of current for a short time ‘ 

... perform consistently under repetitive short- SEE FOR YOURSELF! 

circuit conditions. Oil circuit breakers, air cir- 
cuit breakers, reactors, disconnecting switches, 
transformers, and many other pieces of electrical 
apparatus come under this classification. 

That is why, 25 years ago, Westinghouse in- 
stalled its High Power Laboratory at East Pitts- 
burgh. We wanted to be sure that every piece of 
apparaws bearing the Westinghouse name was 
designed to function properly under short- 
circuit conditions, 

In this High Power Laboratory we have the 
equipment to do this . . . huge generators to 
develop fault currents that match those of the 
country’s largest electrical systems, transformers 


that produce short-time currents to test apparatus HIGH POWER 
LABORATORY 


Booklet B-4383 describes facilities, procedures 
and actual tests conducted at the Westinghouse 
High Power Laboratory. Ask your Westinghouse 
representative for a copy, or write directly to 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. )-60722 
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der-done loaves. The 


makimum output with minimurn floor 


space 
fuel 


ment 


controls assures a high quality, well 


be ked loaf of bread 


oven provides 
and requires no investment in 


Uniformity in 


storage tanks or pumping equip- for the 
the finished 
baked product due to the automatic that 


kwhr. 


Btu) 


pound loaf of 


For the 


plied by 
oven averaged 7.6 
Production records 
100.2 kwhr 
are required to bake each one- 


period from Nov. 


Washington Water 


bread 


1949 to 
April 1950 actual cost of energy sup- 235 Btu per loaf gives an efficiency of 
Pow er oy’ 
ules from 8:00 
from 6:00 PM to midnight. 


mills per 
indicate 


Comparison 


(equivalent to 342 ous use of the 


with the theoretical requirement of 


under present operating sched- 


AM to 1:00 PM and 
Continu- 


oven for the same 


number ol hours would improve the 


efficiency appreciably 


Flexibility Is Feature of Advertising Series 


ween yen oe omy 


nen om ree 
ec fat Mawes S| 


a, 


Kieth bhanet 


moet mien erates 
fowls (oman! 


mont meen eiares 
FOwrt COmrant 


On THE J0O8 
A bey hel 
your Low cost + —. 
SERVANT r. 
a 


AY 


NOT 15, but 60, advertisements ore included in the series above, used 
in locol newspapers in this spring by the Northern Stotes Power Co 


Interesting Pattern with Cold Cathode 


os illuminants and adaptability to structure of store of Crawford Clothes in 


128 


ELECTRICITY- © 
TOOAYS BICEEST 
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Riky han? 


WORTWERN STATES POWER COMPANY 


Titty Khost tome 
COOK ELECTRICALLY 

ns cueamt 
HOST HORN Sats FOwEE COMPanT 


DAY AND NIGHT... 
(mm Revor/” 


more MAKE YOUR WOME 


on Wath, MORE VALUABLE 
a . Kiky Khel? 


= 
mOeTHiem stares POWEE COMmPANT 


ee. 


\ Fihly Abd? 
1) > your 
oe COST servant! 
' wOetutem stares 


YOU SAVE ON TOUR 
fOO0 BUDGET WITH 
A HOME FREETER 


WORTWERW STATES POWER COMPANY 
i 


Each ad is matted in 1-, 
local circumstances determine 


DAY AND NIGHT... 


seecranc Seevicet 


‘ y wont meen stares 


L — Powe COmrant 


HEAT WATER 
—~ ELECTRICALLY 


pe <.. ATS SAFE! 


ailesens STATED POWER Commant 


2-, 3-, 


2. essere x 


\ Ki nakly Korea 


LIGHT VP FoR 
tase 
STUOT ING! 


BOs neem StwES POWTe COMPANY 


— 


6SA\... 1/ 


Tit Kho 


P08) meee bral) ) COMES COmmamT 


tl cee eet oreo 
MORE ELECTRIC OUTLETS 


MAKE YOUR HOME 
MORE VALUABLE! 


and 4-column sizes, for insertions as 
The economy in production is apporent 


Load Building Notes 


In the service area of the Pennsyl- 


vania Power & Light Co 
500,000 total customers 


9.300 sq mi, 
there were 


sold in the first quarter of 1950, 9,652 


electri: 


ers, 899 


washers, 7,8 


ers, 263 


machines, 


bed eoverings, 


SAT 


Dealer re ports 


pli anes 
May. 1950 


highest-ever 


Fluorescent Lighting Associetion photo 
SUPPLEMENTED by incandescent down lights, cold cathode tubes display their effectiveness 


Philadelphia 


refrigerators, 
1,349 water heaters, 
183 waste disposers. 1,5] 


roasters, 


clothes drvers, 


5.911 vacuum clea 


saies in 


not vet comple te, 


4,740 


$37 dishwashers, 


ranges, 


2 home freez- 
) >] » 


non-automat 


automat 
wash- 
660 ironing 
ners, 263 


10,121 


radios, and 


television receivers 


major electric ap- 


Nashville, 


Tenn.. for 
t show 
rd. Over Mav, 1949, 


» Ilems as ag 


gainst 


nges, sales are O61 vs 


heaters, 671 vs 532 


L241; for 
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Installation of Pinco L 7435's at the 

Illinois Power Company's North 

Decatur, I, 158 KV Sub-Scation. Prize 
winning photo submitted by J. W. Hickman, 
Draftsman for the Illinots Power Company 


A few years back, all switch and bus units were made with a short 
second shell which invited the possibility of cascading in stacks. 
That is, up until Pinco introduced the revolutionary new L 735 
switch and bus stacking unit. With rugged porcelain, a larger 
second shell and an improved center design, this new unit showed 
far superior flashover performance and greatly reduced the tend- 
ency to cascade. It also provided added leakage protection and 
increased mechanical strength 

Today, this idea like many others pioneered by Pinco, is an ac- 
cepted industry standard . . . further evidence that Pinco is con- 
stantly primed to keep abreast of industry requirements. So 
whether your insulator requirements are ordinary or extra- 
ordinary—the services of the entire Pinco organization are yours 
to command 


See Page 118 Pinco Catalog No. 49 
for complete electrical and mechanical specifications. 


a 
ne Porcelain Insulator Corporation 
761 Main Street, Lima, N. Y. 


Soles Agents: JOSLYN MFG. & SUPPLY CO. 
Offices in Principal Cities 


a a 
Distribution Pin Types and Guy 
n Line Fitting ir teh) 
t Breaker Bushing One Piece 
cumei Tr te 


Py al nde 


Bus Support Percelair Lightning rreste a elarr 


PU at Mee eee CCM Mc Mle ml ie 


INDUSTRIAL BRIEFS 


Radiant Glass heating panels pro- 
duce a better product at lower cost 
at Hydro-Carbon Industries, Brad- 
ford, Pa., manufacturers of petroleum 
roadside flares. Eight heating panels 
are used in a simple and compact 
oven having a total load of 17 kw. 
Petroleum mixture in }4 pint cans is 
run through the oven on a conveyor 
and 0.6 |b of water per gal of mixture 
is driven off. In an eight hour shift 
7.200 cans are thus dehydrated by 
the oven. 


Static Eliminators completely elim- 
inate fire hazard and danger to opera- 
tors and permit printing at high 
speeds on combinations of vinyl 
sheeting and paper at Western Prod- 
ucts, Inc, Newark, Ohio. The increase 
in running speeds made possible by 
the static control equipment paid 
for it several times in the first 30 
days of operation. During six months 
operation no trouble has occurred. 


Heating Cable keeps water pipes 
open in 85 water service boxes during 
freezing weather at the Union Ter- 
minal in Cleveland. Buried under the 
platform and out in the coach yards, 
these boxes used to freeze up and 
burst their pipes with discouraging 
regularity. Sixty feet of heating cable 
(400 w) is wrapped around the pipes 
in each box in 12- and 15-ft elements. 
Results have been so good that the 
heating cable has recently been added 
to exposed valves and piping of con- 
densers and after-coolers of the twe 
large air compressors that supply 
compressed air throughout the station. 
Electrostatic Spraying doubles 
production capacity. cuts rejects 70‘ 

and prov des better working condi- 
tions for employees at Lee Metal 
Products, Baltimore, Maryland. Steel 
cabinets and other projects are con- 
veved thru a “coating zone” where 
uniform coatings are ensured by an 
automatic system of revolving the 
pieces. Very little spray is lost to the 
atmosphere by this method—so little, 
that operator does not have to wear 
a mask and can work continuously. 
A 180-kw infrared oven is used for 
de greasing ar d another oven of 160- 
kw for drving and baking are used 
in this work.—Electric Heating Bu- 
reau, Gas & Electric Co. Baltimore. 
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WHEREVER 


YOU USE WOO 


IN THE NORTH, poles must resist the tre 
mendous weight of frequent sleet storms. 
Avoid preservatives which weaken the 
wood. Barrett* Coal-Tar Creosote allows 
poles to retain their maximum strength, and 
helps to keep the poles at their best and hold 
the lines aloft 


IN THE SWAMPS, forces of decay are almost 
at their maximum of destructive power. High 
other 
ever-present 
treated with Barrett 


ysote have 


moisture content and infection from 
jecaying wood and debris are 
menaces. Poles proper! 


Coal-Tar Cre 


swamp conditions for 


survived under 


years 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


*Reg. U.S. Pot. Off 
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IN THE SOUTH, prolonged high temperatures 
cause light-bodied preservatives to leach and 
evaporate from the wood rapidly, thus ex- 
posing the wood to termite attack and decay 
Barrett Coal-Tar Creosote, heavier bodied 
and of lower volatility, prevents this condi 
tion. It stays in the wood longer under al! 
conditions doesn't “‘run out" on the job 


IN PRESH WATER, many preservatives leach 
Barrett Coal-Tar Creosote 
resists this leaching action. Being only neg 
ligibly soluble in water, it is the preferred 


out of wood 


preservative for use on submerged wood 


structures, or those exposed to the powerful 


action of rapidly flowing water 


IN THE DESERT, crossties broom, shatter and 
split from extreme dryness and heat. Solg- 
tions made with Barrett Coal-Tar Creosote 
retard this, end also reduce mechanical wear 
of crossties through their lubricating actign 
on the wood fibers. In poles, heavy treatment 
with Barrett Coal-Tar Creosote substantially 
reduces checking and splitting 


IN SALT WATER, marine wood-borers yive a 
preservative its severest test. Of hundreds of 
preservatives that have been tried through 
the years, Coal-Tar Creosote ia the only one 
that has proved consistently effective against 
teredos, and salt-water 


limnoria other 


enemies of wood 


Only coal-tar creosote wood preservative has been used long enough and 
widely enough to have proved its effectiveness under all conditions. 


COAL 
TAR 


CREOSOTE 





A tc OOS PURSES MAS EEO LEAR I AG 


NEW EQUIPMENT 


Watthour-Demand Meters 


\ COMPLETE 
watthour-thermal 


Line of combination 
demand 
l-ph applications has been announced 
Except for a small additional depth 


these Type JT combination meters have 


meters for 


the same dimensions as standard socket 
mounting or bottom-connected watthour 
meters; both these types are available 

Each meter element has separate cur 
rent and potential coils so that measure 


ments of energy and 


demand are per 
formed independently. Meter capacities 
for normal loads not requiring CT's are 
15 amp with full scale demand of 12 kw 
1) amp with full scale of 24 kw 
Full scale demand is 48 kw on meters 
rated 50 amp for use with heavy duty 
sockets 


and 


Full scale demand is based on 

240 v. Five-amp capacities are available 

for use with current transformers 
Sangamo Electric Co, Springfield, 


Large Motor Cooling 


A FINNED TUBE air-to-air heat « 


large em losed motors 

A fun draws cooling air from outside 
through the tubes, and out 
he front of Air 
within the motor is passed over the 


he motor 


the motor enclosure. 


ined tubes, cooled, and recirculated 

For repair or replacement, the 
entire heat exe hanger unit can be drawn 
nut from the motor enclosure 

This type cooling can be applied to 
the company’s 2-pole motors, 300 to 
4,000 hp; and from 14-pole, 50-hp to 4 
pole, 3,000-hp motors 


Elliott Co, Jeannette, Pa. 


Distance Ground Relay 


Basep on the same principle as the 
impedance relay used for phase pro- 
tection, the Type HXS distance ground 
relay is designed to provide protection 
against the more common ground fault 
Minimum length of line to which the 


can be applied must be long 


relay 
produce at least 5 v 
lrop on the 
fault exists at the 


enough to zero 


sequence voltage relay 


when the balance 


point and minimum short-circuit cur 


ent is flowing 
Che relay measures the zero sequence 
voltage droy fault 


this against the zero 


from relay to and 


alances voltage 


quence current to give the vero 


e impedance. Reactance compo 


{ the 


impedance is measured, A 


selector 


relav is used to obtain 


phase-to-neutral voltage. Voltage 


faulted phas p yperly compen 
‘ 


s automaticall 


elav to the single 


ipplied by this 
Tistance relay 


Westinghouse Electric 
2099, Pittsburgh 30, Pa. 


Corp. Box 


July 17 


Relay Test Set 


SINGLE-PHASE power system relays 


and the l-ph elements of polyphase 
relays can be tested with the Model 
SP-MBE test board. The board 


comprises the necessary supply, current, 


relay 


and potential transformers housed in a 
steel cabinet 
The ac 


board 


current output circuit of the 
10, 25 


has ranges of 1, 5 25. and 


125 amp. The ac potential output circuit 
is metered with a voltmeter having 
LS. 7.5, 30. 150 vy A 


phase-angle meter is provided for mea 


ranges of and 
suring electrical degrees between these 
current and potential circuits. One out- 
put circuit having a capacity of 3 amp 
at 6 v de is provided with appropriate 
switchboard-type indicating ammeter 
and control on the panel. This de source 
permits use of the conventional cycle 
counter to indicate relay tripping time. 

Instruments are the switchboard type, 
flush-mounted, with 270-deg scales ac 
curate to 1%. The test board is supplied 
completely wired and calibrated so it 
may be connected to 120-v, $-ph, 60-c 
supply 


Arthur E. Booth Co, 4125 Beverly 
Blvd, Los Angeles 4, Calif. 
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No. 2311 Autogap 
Fuse-Cutout. Brackets 
available for pole or 

orm mounting. 


comp] de 


SB oS eet te aay 


.. with No. 2311 
Autogap fuse-cutout 


Bae lb his combination of the No. 2302-9KV Hubbard 
yi = Autogap Arrester with a 74% KV flip-out type 
aa fuse holder offers these nivedennne: 1) Ready 

scocstbality to all parts. 2) Ease in co-ordinating fuses with oil 
circuit breakers and sectionalizing equipment. 3) Maximum light- 
ning protection. 4 )Unit installation of lightning arrester and fuse 
cutout. 5) Time proven Autogap construction. 


HUBBARD axsy»y COMPANY 


ESTAGLISHED 1843 


PITTSBURGH © CHICAGO + QAKLAND, CALIFORNIA 


Ylareg the load on fhibbard Hardware!” 
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pulls is relieved with this device. 

After the lead line is in position over 
the poles and the lineman has posi 
tioned the running board at the first 
pole, no further pole climbing is nece+- 
sary. The swivels provide the strength 
to hold lines tight when working over 
live wires 

General Machine & Welding Works, 
1100 E. Second St, Pomona, Calif. 


sie acto 


aan 


nner 


5 a 


like fo ger sfuck in@ ‘NE 
spor like this? 


Your linemen don’t like to work on sticky, dirty poles and 


Cathodic Protection 


AMONG FEATURES of a new cathodic 


crossarms any better than you would. Of course, you must 
protection rectiher are the following: 


protect your poles and crossarms against rot and insects, 


/ 


, 1. Voltage adjustment by step tap 
but you can do it the cean way—the Penta Preservative 


changer switch; 
way--at no extra cost and with positive knowledge that 2. Inherent high inverse voltage protec- 
tion (to 36 v); 

You are sure with Penta because pentachlorophenol is a 3. Temperature and over-load prot 


you're getting maximum protection 


chemical entity, not a hinebdeshets or residue. It’s exactly j tion; 
the same substance that it was 100 vears ago: if it were differ- | 4. Removable bug screens 
entinanywavitcouldn'tlegalls be called pentac hlor« phenol 5. Heavy duty convectior 


. l tihers: 
Past performance records credited to Penta are based on the Saeen SUStaner es 
ubstance you buy today under that name 


1 WOOd 18 cl , not sticky, 1 


meters au 
that 


except during re 
of rectifie 
same cc 


which them- 


CHAPMAN CHEMICAL COMPANY MORE NEW EQUIPMENT 


757 DERMON BUILDING ¢ MEMPHIS 3, TENNESSEE Just Received 


Appearing Next Issue 


Wiad tT th eet eT te orsre BUTION TRANSFORMER 


thermo 
‘ 


Ls t 


nk in HV wir 


HEAVY-DUTY CUTOUT 


r ‘ t red 
we t 


PENTA 
PRESERVATIVE 


€ prevent 


ver 


HYDRAULIC BOOM 
IT'S CERTAIN @ IT'S CLEAN ‘ ~~ 


uc 


hee ee 2 | 


A 2S Eee ee 2 


CT FIELD TEST SET 


ed 


r tamperin 
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ELECTRICAL WORLD 


IT’S RESULTS THAT COUNT 


Three Model 60 Superior Diesels provide 
economy that results in important savings 
for a Michigan power company. Two of 
these engines are dual fuel units. 


The economical operation of all three units 
resulted in the installation of a fourth 
Superior which combines both dual fuel 
and supercharging features. 


Superior dual fuel design permits the use 
of oil, natural gas or combustible by-prod- 
uct gases with equal facility and efficiency. 
This cuts total fuel costs, and coupled wiih 
minimum fuel consumption per K. W., which 


Supeert (| 


DIESELS 


© july 17, 1950 


is characteristic of Superiors, together 
with their dependable performance, gets 
results that count. 


These same economical results can be yours 
with a Superior. Why not have one of our 
Superior representatives call and explain 
the many features Superior Diesel Engines 
have to offer. In the meantime, send for 
our free, fully illustrated booklet, Superior 
Diesel For Stationary Applications. 


THE NATIONAL SUPPLY COMPANY 
SUPERIOR ENGINE DIVISION 
Plent and General Sales Office: Springfield, Obie 





said that one man can remove the panel 
for maintenance or change to a unit with 
higher or lower rating. 
The all-weather cabinet is welded 
stee] construction. There are protected 
- openings at top and bettom of the 
FRICTION pv Ta) eer T 3 3"4 » cabinet for convection cooling purposes 
Bulletins JA-3 and JR-4 contain addi- 
tional details 
Control Corp, 718 Central Ave, 
Minneapolis 14, Minn. 


exceeds all 
requirements 


Cable Sectionalizer 


FUSE PROTECTION can be provided fo 


use of 3 ddition to the 


of ASTM ZS a load that can be fed tas ‘ th er ot two 
de eeders b 
Signation: Se ee cable section zing equip 
en The device « les oa break 
D119-48T Ope gegen 
operated oil fuse cutouts he cutouts 
S 


permit iselation of load thout inter 


. — | p ciret continu Fither 

ecte in ‘ moltated rel ounded 
% ACCURATE Specification Tapes without disturbing service on the other 
cost no more than ordinary ASTM tapes The switch mechanism and cutout 


ACCURATE specification tapes do more than just meet wise eager “yy encnnte Pans anne 
ASTM specs—they exceed them by a good margin. This extra mecl, off-Siled tank. Ihe tank can bx 
quality, however, does not mean a higher price. ACCURATE ORES Oe et Se 
ASTM tape sells for the same price as competitive ASTM Pag agocags tanpiapaetae > one 
tapes. This is possible because ACCURATE Tapes are a eas ee - — ne 
product of the most advanced manufacturing methods, he See ee 
backed by the skill and experience of thirty years of speciali- ae al eee eee 
zation in tape manufacture ees eee eee 


WM) or S000 + 


ipting 


ted 2.500. 5.000 and 8.000 + 


Coast-to-coast warehouse stocks and sales mom hen tiene an Pn om 
representation for fast service everywhere ' ; 
Write today for the name of the ACCURATE Tape repre- p 


sentative nearest you, and for your copy of the new 6-page Illumination Recorder 
illustrated folder just off the press. Address inquiries to 


ACCURATE MANUFACTURING CO. GARFIELD, N. J. ACCURATE measurement and recor 
ing, at 10 to 20 mph, of varving 


of light alor g roads is claimed for the 


Rapid Recorder for measuring street 
<2.) illumination. The record, company engi 
Co | neers state, is so simple that municipal 

mC 4 officials will more quickly grasp the 


meaning of the study and see the need 
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you can 6c SURE.. ie is 


Westinghouse 


Se ee ee ee ee Re EE ER OE SE OE KS ER OE ey EE deen eee — ee ees ee ee ee ee —— 
— « . em twee - 


A New 100-AMPERE Type 
GR Recloser... 


qnd 
for Ku . ygnrtOurro” 


Suburoan 


@ 100 amperes—continuous current rating 
@ 2,000-2,500 amperes—interrupting rating 


@ Full 15-kv insulation (110-kv impulse with- 
stand) 


@ Interrupts 2,000 amperes with full 15 kv 
across one pole 


@ Heavy top casting and deep-drawn tank— 
both heavily hot-dip galvanized 


@ One fast, and three time-delay openings, 
or four time-delay openings 


@ Bushings, mechanism, hangers—all inter- 
changeable with 50-ampere series 


@ Five coil sizes available—25, 35, 50,70, 100 


The 100-ampere GR Recloser is available for im- 
mediate delivery now. Use it to provide complete, eco- 
nomical protection for your rural and suburban lines. 
For complete information, ask your Westinghouse 
representative or distributor for Bulletin B-4349, 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. j-60721 


GR RECLOSERS 
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for better street lighting 

The device consists of an “electric 
eve on wheels”, connected by a 30-ft 
aluminum tube to an automobile carry- 
ing an amplifier and graphic recorder 
The light-sensitive “eye”, riding only 6 
in. above pavement level, trails far 
enough behind the auto to permit its 
having an unobstructed view of the 
highway lighting. 

Among advantages seen for this 
equipment are: Its use as a “yard stick” 
for correlating night accident experi 
ence with existing illumination; deter- 


- “4 ¥ i es 
A sa the mination of adequacy of lighting lay- 
RESTA Willing and yN Ty outs; and assisting lighting equipment 
BR ie a mm makers in checking their laboratory 
/ 


photometry against actual field results 


General Electric Co, Lamp Dept, 
Nela Park, Cleveland 12, Ohio 


nly a hint of flame at this bank of high voltage transformers and — quick 


asa flash, Caloric FIREFOG goes into action. From strategically positioned 
nozzles, a concentration of fine water spray is directed at the blaze. Flames are 
forced down . . . the fire area cooled. In but a matter of seconds, extinguishmen 
is complete and damage to equipment confined only to the point of fire origin 


Even out-of-service time has been held to a minimum 


Although a relatively new development, 

mnie FREFOG is widely recognized by both 
utility Companies and private users. Designed spe- 

} cifically for your particular risk it is electrically safe 
and carries the approval of all leading insurance 


authorities 


More detailed information, especially as to 


a famous member of the 


mhlet, Femiy | how mule FVREFOG can serve your needs is Instrument Line 


prowdes been bre protection tor 


process equipment ond storage inthe | available upon request and surveys and estimates A New LINE of instruments known as 
chemical and petroleum industries | 


On. the-spot protection for quench | Will be furnished without cost or obligation the Cabinet Series has been designed 
tanks, dryers, explosive herzerds, con Write today t) imcorporate auxiliary equipment 
veyer openings, air filters, oil filled nto the case of a direct-reading ele 
electrical equipment and other unrts 


vital te production line operations “AUTOMATIC” SPRINKLER CORP. OF AMERICA 
YOUNGSTOWN 1, OHIO 


tronic controller. Contained in a dust 
and tamper-proof housing and operat 
the Electronic Link, these 


a . om i _, ry . j my r im nts are used for eee 
Uilomalilegprinkler) ii cirri: 
FIRST IN FIRE »; PROTECTION wera 


nbining equipment to secure a 


ralized control system, the need for 


OFFICES IN PRINCIPAL CITIES OF NORTH AND SOUTH AMERICA t instrument panels or housings 


' 
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ADVERTISEMENT 


NOCRETE 


WITHOUT CONCRETE 
ENCASEMENT 


Orangeburg Fibre 


STANDARD 


WITH CONCRETE 
ENCASEMENT 


CONDUIT NEWS 


MORE BUSINESS — MORE PROFITS FOR THE CONTRACTOR 


voL.1 NO. 2 


JULY 1950 


xxenenk 


LEADER AND FIRST CHOICE 
IN EVERY CITY AND STATE! 


NOCRETE for One and ea 
Two Duct Installations F , | 


| LIGHT, EASY TO HANDLE 
and more workabie. Thats why Orange- 


burg Fibre Conduit is a big help in lowering 
transportation costs and speeding installation 


For single or double duct runs, ORANGE- 

BURG NOCRETE (Type 2) is the ideal con- : 
duit. Made with heavier walls for installa F , i 
Nocrete | 
makes possible valuable savings on such in 
stallations as 


tions withomi concrete encasement, 


factories, schools, colleges, 


hospitals, drive-in theatres, power, telephone 


and other communications systems — also | Orangeburg can be cut with rough tooth hand 


1 r > with inary hand 
, parkway and suburban | drilled or worked with ordina 


| working tools 
lighting, airport lighting and communication. | 


service entrance 


Time Defying Materials 
NOW BRANDED 


WITH | 
ORANGEBURG | 


TRADEMARK 


| Unretouched photograph of Orangeburg ma 
terial removed from ground after 41 years 


Orangeburg withstands ground waters, acids, | 
oils and alkalies 


MORE ORANGEBURG 
AVAILABLE 


at more distribution points through 
bar Electric Company and General 
Supply Corporation. 


DISTRIBI 


Gray irrR 


ELEC rt COMPANY 


Gray 


Electric 


| crete encasement 


| tight 


| ang Co., 


ORANGEBURG 
KEEPS FORGING AHEAD 


North, south, east and west Orangeburg Fibre 
Conduit is the first choice of leading utilities 
and municipalities, many contractors and pra@ 
} tically all design engineers. Orangebury inng 
vated all the important advancemenm of dig 
fibre conduit industry — another reason why 
it's the leader 

When the installation requires duc 
of four or more ducts, 


STANDARD (Type |! 


«-ban 
ORANGEBUR 
~ installed with com 
is the preferred conduit. 


JUST 4 TAP OR Two 


Tapered Sleeve Couplings save a lot of time 
for the Contractor. A few light taps on the 
coupling drive it firmly against the shoulder 
of the conduit. This makes a permanently 
inhiltraneon-proof joint 


CUT AND WORKED ON JOB | | 


‘Send for Bend Section Folder 


Conduit-line transformation problems like 
this are greatly simplified by Orangeburg Bend 
Sections. Hlustrated folder — showing various 
types of Orangeburg Bead Sections and Angle 
Couplings, their specifications, advantages and 
applications sent FREE on request. Write 
today to Dept. EW -7, Orangeburg Maaufactur 
Inc., Orangeburg, N 


TRIBUTED BY 


GENERAL B ELECTRIC 
SUPPLY CORPORATION 


ORANGEBURG MANUFACTURING co., INC., ORANGEBURG, NEW YORK 
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‘Mr. Abernathy is being punished. 


He didn’t buy KOPPERS POLES!’’ 


ssure-tre ated by 
the greatest 
thre it to 
Koppers 


tr led pressut 


lo get maximu 


trom Koppers W rite 
KOPPERS COMPANY, INC 


available in ample quantities from many conveniently 


located treating plants 


, 


‘ 2 eG iacat eo 
PRRtaE 


ee ee 


PITTSBURGH 19, PA. 


Am, Koppers Full-Length Pressure-Creosoted Poles are 


KOPPERS | PRESSURE-CREOSOTED WOOD 


for auxiliary equipment is said to be 
eliminated. Bulletin CAB-1 contains 
further information 


Wheelco Instruments Co, 847 W. 
Harrison St, Chicago 7, Hil. 


WIRE STRIPPERS—-Automatic grip re 
lease and replaceable milled cutters are 
features of a new wire stripper. Blade 
No, 128 strips wire up to 5/16 in. O.D 
Awg No. 12 and smaller. Blade Mode 
14 has a four-hole blade for up to 1/+in 
OD. Awe No. 14 and «emaller 


Rockford Wire Stripping Co, Cutler 
Bldg, Rockford, Il. 


AC Arc Welders 


SerTrine welding 


' transtorn 


maxin 
r indwheel switch 
tat to control amount 
nto t reactor, approx! 


ifferent welding current 
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~-of a Kidde Dry Chemical Fire Extinguisher 


Pound for pound, Kidde Dry Chemical Fire 


Kidde Ory Chemical Extin 
guishers con be uwied in 
norma! stonding position. 
st pick unit up, point the 


horn, pull the trigger 


ELECTRICAL WORLD 


Extinguishers _give you more protection 
for fires in flarnmable liquids, live electrical 
equipment and for textiles 

Proof? Factory Mutual Laboratories re 
quires a 20 lb. dry chemical fire extinguisher, 
in the hands of an experienced operator, to 
effectively cover 25 square feet of burning 
area. The Kidde 20 pounder covered 36 
square feet ..a 44% margin of safety! 
And-—the tests require a 30 pounder to cover 
35 square feet... but Kidde's Dry Chemical 


extinguisher reached out 48 square feet! 

Why is Kidde better? A special Diffuser 
Horn applies heat-absorbing, fire-smothering 
dry chemical in an effective cloudlike pattert 
that blankets the danger area, helps elimi 
nate splashing of burning liquids, and pro- 
tects the operator from heat 

Ruggedly built, simply constructed, quick 
to recharge ami equipped with easy-to 
operate Trigger Finger Control, Kidde Dry 
Chemical Extinguishers mean sure death to 


fire—and extra safety for you 


Streamlined diffuser horn 
gives better discharge 
pattern, mean eater 
overage, imw 


ket for the ope 


@ july 17, 1950 


Walter Kidde & Company, Inc., 730 Main Street, Belleville ¢, N. J. 
in Canada: Walter Kidde & Company, Ltd., Montreal, P. Q. 





WHEN Sime 1S 
THE ESSENCE 


in Line Clearance 


yout FIND BARTLETT reavy 


"THATS one of the benefits in dealing with Bart- 
lett . . . adequate man power, men who are 
thoroughly trained, not just picked up for a few 
days’ work. When you dea! with Bartlett, you're 
dealing with a company that's on the job every week, 
every month of the year, ready at all times to do your 
work when you need it, and do it the right way. 


MORE and more utility com- BARTLETT SERVICE 


panies are turning to Bartlett 


every year; they've found out that MEANS 


j ; 
she plus taive im every Bartlett 


; © Close 
j b is just plain go ud bu ines. SUPERVISio 
Why not benefit, t Call our ® TRAINED om 
local office in your community ® BEST N 

’ EQuipy 
today. © CAREFUL weer” 


BARTLET] 


e Econo ee 
TREE EXPERTS 


® RESPONSiBiL ity 
HOME OFFICE: RESEARCH LABORATORIES & EXPERIMENTAL GROUNDS, STAMFORD, CONN, 
. ; -_ speek: panies’ Wy tax 
= Strgctnghsm Manchover, Saternhie, Phu tases Praviaweee, Res 
Mladistewn, ‘New York, PeckshiN, ‘ 
; Waive iain. Wi Ys) Bermendevio, hey 


a towake, vu” 


wert 


settings are available without chang 
ing either electrode or ground cable 
connections 

Model TSI’-2054. with power factor 
correction is rated 200 amp, at 30 v 
Model TSP-182-C with power factor 
orrection and limited input for oper- 
ation on REA lines is rated 180 amp 
at 25 v 

Hobart Brothers Co, Hobart Sq, 
Trey, Ohio 


Removable-Louver Fixture 


CoMMERCIAL-TYPE fluorescent light 
ing fixtures are equipped with metal 
cross louvers held in place by a spring 
locking device. They can be removed 
individually for cleaning and mainte 
nance work 

The series involves 2 or 4 fluorescent 
lamps in 48-in. and 9%6-in. lengths 
The fixtures can be suspension or flush 
ceiling mounted, and can be used in 
dividually or joined end to end to give 
the effect of continuous louvering 
Louver shielding is 35 deg crosswise 
and 25 deg lengthwise to the lamps 
Bulletin No. 465 describes this Luy-R 
Lok series 


Lighting Products, Inc, Highland 
Park, Hl. 


MORE NEW PRODUCTS 
about which you should know 


FE. F. Drew & Co, Inc, Power Cuem- 
wats Div, New York, N.Y., has de 
veloped a total alkalinity indicator end 
pot of which occurs at the same pH 
is methyl orange, but it is said to give a 
clearer and more distinct end point. . . 

\. O. Smirn Corp, KANKAKeEE, ILL., 
has designed an adjustable element by 
which any of three volumes of water is 
heated in a new automatic electric home 
water heater. In addition to the change 
of position, this element may be set 
tor wattages of 1,000, 2.000 or 3.000 


depending on terminal connections. 


Acericut Mre Co, 9607 Wuircoms 
Derrort 27 Micu., is offering the Arctic 
pipe thawing transformer rated at ]) 
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kva for 44 to 14 or 2-in. pipe in lengths 
from 20 to 60 or 70 ft . Leper Hien 
Freouency Lasoratorts, Inc, New 
York, N.Y. has announced a combina 
tion work table and quench tank for 
its high frequency vacuum tube or spark 
gap converters. It will also accommo 
date the company’s heating and quench 
ing unit for hardening gears, blanks, et 


Joun [. Paviprne, Inc, New Bep 
rorp, Mass., is making a duplex sur 
face outlet with large headed terminal 
screws and two double-spring phosphor 
bronze clips to provide positive contact 

Eowirn L. Wireanp Co, 7500 
Tuomas Brivo, Prrrssurcn 8, Pa., is 
producing a high-speed electric range 
unit to be known as the Chromalox 
Rocket: rating is ).600 w with an 850-w 
het spot inner coil 


Union Cansipe & Carson Corp, 
Bakewire Div, 122 E. 42Np St, New 
Yor 17, N. Y., is making refrigeration 
power supply cords, No. 18 or 16 Awe, 


of Vinylite plastic insulating compound 


Prastic Exciuneertnc & Saces Corr 
P. O. Box 1037, Forr Worrn, Tex 
has announced Bauer & Black's Polyken 
tape as a complete pipe coating; aver 
age coating resistance after backfill is 


SHELL EE, 


reportedly over one million olims per sq 
ft Sterner Mere Co, Broapview 
lit., is producing the Utilite line of 
lamphoiders; socket can be adjusted 


3) deg horizontally and 180 deg ver 
tically. Complete information in Bulle 
tin 121-50. 


Farretnoy Co, 1233 N. 261Tn St 
Puiapecewia 21, Pa., has introduced 500 KVA 
an all-metal solder, said to show high Primary 2600/5200 volts 
resistance to corrosion, for use with 
stainless, Ieonel, and Mone! metals. . " ‘ * 
Frazier & Son, 38 Cortianpt 89, Bes ey | | 
Levitite, N. J, has the Fra-Sure variable ere IS a typica so ution to a 
speed transmissions for fractional hp 


motors, can he set with a knob “short circuit testing” problem 


Wueetco Instruments Co, 847 W. . : 
i aaah alia Mie Sa This transformer, designed to take the stresses 


veloped a portable direct-reading in involved in short circuit testing of electrical equipment, 


dicator for determining ratio of lead 


is an example cf the many special problems which 
and tin content in solder: said to be use . P y SP Pp 


able in « matter of seconds. . . . Brook Hevi Duty engineers have solved. 
yn Varnish Mre Co, 50 Jay St . ; 
Ba peentioes MEE. ho ieiean i heeitaaiinns p Whether you require a transformer designed to 


primer for rusted metal called Tuf-On suit your particular needs, or standard lighting and 
ee It is recommeded “ ” " - power transformers, Hevi Duty equipment is engineered 
maintenance, or iron and steel construc Aa pe 
i eat he and constructed to do that specific job. 

yon-Raymonp Corr, 14469 Mapt- Write for Bulletin HD 499. 


son St, Grene, N. Y., has announced 
an electric tiering truck with forks ele 


vating to 130 in Serco Corp, Ports HEVI DUTY ELECTRIC COMPANY 


rown, Pa., has introduced stone-lined 


HEAT TREATING FURNACES eafitT. ELECTRIC EXCLUSIVELY 
tanks which are said to offer increased i HEVI: DUTY 
DRY TYPE TRANSFORMERS -— CONSTANT CURRENT REGULATORS 


MILWAUKEE t, WISCONSIN 


protection against electric water heater 
tank corrosion 
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NEWS ABOUT PEOPLE 


Busey, O'Brien Named Vice Presidents 
at GE; Pritchard Heads Supply Firm 


John I 


vice president of the 


Busey has been elected a 
Electric 


policy, a 


General 


Co in charge of marketing 


He h it 


i director of General Electric 


newly created post 


dent and 


been presi 


Supply Corp 
William \ 


iles manager of GE's 


O'Brien, formerly general 
upparatus de 
partment, has been appointed a com 
mercial vice president and will be as 
sistant manager of marketing policy for 
the company 
Succeeding Busey as president and 
General Electric 
Corp is Charles R. Pritchard 
Pritchard 


marketing for Gk's appliance 


director of Supply 


Until his 
promotion served as man 
iver of 


ind merchandise department 


Started as Salesman 


industry in 
the Capitol 
City, a 


Busey entered the electric 
1909 as a salesman for 
Electric Co of Lake 
distributor later 
the General 
1919 he manager 
(Mont Supply Co, and 
years later transferred to the San Fran 
cisco office of the Pacifi 

o, a GI 


Salt 
which 

Electric Si 
bee arte 


blectric 


States Electric 
distributor The follow ny 
ne became assistant to the presi 
Pacity 

istrict man 


GE Sup; , n Boston 


dent in charge of sales for 
In 1929 Busey 


ager ot the 


was made 


and geport 
ater he 
joined CG is n pliance 


; 


sales for the ! nadis partment 


and in 1945 by i » ot the 


supply comp 
Headed Wholesalers Association 


Busey is a past president ot the Na 
tional Electric Wholesalers Association 
O'Brien has been associated with GI 
mm 192? hen 1 omed the con 
pany's tes i st 


From 1924 unt he 


eral sales engineerin 


dent engine 


company Southeastern D 
then returned to Schenectady as 
osition engineer in the Central 


tion Division He i 1amed 
to the 


Assis 
manager ¢ 

Cable Division in 193 ! 

Wire and Cable Division 


144 


issistant manager of the Central Station 
Divisions in 1945 
In 1947 


manager ot 


O'Brien was appointed as 


sistant sales for the ap 


paratus department anc became general 
1948 

started with GE in 
Birmingham office 
1932 he Mat 
thews Electric Supply Co, Birminghan 
a Gl 


lise manager In 


sales manager in 

Pritchard 
clerk in the 
1920 to 


1918 
is a 
with 


From was 


becoming merchar 
1932 he 


eral Electric Supply Corp at Atlanta as 


distributor, 
jomed Gen 
promotion manager and became appl 
ance sales manager in 1934 

Moving to Bridgeport in 1937, Prite! 
ard became manager of specialty ay 
pliance sales for GE Supply Corp and 
In 1944 


he was appointed ue neral sales man 


later was named vice president 


ager of the GE appliance and met 
dise department and three years later 
was named manager of marketing for 


the department 


Henninger to Join Staff 
of lowa State College 


G. Ross Henninger 


director of pub 
lications for the Illuminating Engineer 
will join the State 


~ervice 


ing Society lowa 
College Engineering Extension 
staff on Sept | His new 
include work and 


Before joining LES in 


duties will 


instruction. 
1948, Hen 

i¢ vk iat 
Institute of 
Mew York. From 


editorial 


ninger was a member of the 


staff of the 


American 


Electrical Engineers in 


1930 to associate editor of 


AIFE’s Electrical Engineering 
4 


tor 
tor 


1933 he was 
ang in 
1933 he became ex 

Hennings t 
in 1924 as eng 
Journal of lect y, which subse 
quently ly ul WT st a 
Mer iw H | 


editorial field 


editor of the 


ntered the 


neering 


Prior to that 


giseer with the 


Edison Co. Los 


ivilian con 
Navy in 


commissioned a 


rv@u as a ¢ 
cretary of the 
later 
Army, serving 
is 


Wrigat Fiel 


July 17 


Vepco Names E. H. Will 
Operating Vice President 


Erwin H. Will has been elected vice 
president in charge of operations of 
Virginia Electric & Power Co. At the 
Montelle C. Smith, a 


was 


same time vice 


president since 1936 named vice 
president and general manager 


Will started Vepeo, then Vir 


vinia Railway & Power Co, 


with 
in the en 
1922. Later 


he was transferred to the Norfolk pro 


gineering department in 


erties in charge of the engineering de 


partment and then became assistant 


superintendent of the electric depart 


Se 


ERWIN H. WILL 


ment. He was appointed me 
the Suffolk district in 1928 

From I' to 1947 Will 
president of El Paso (Texas) Ele 
Co. He returned to Vepco in 1947 
general manager of operations 


Smitl a 


n veteran o 


wublic utility Lasiness, 

the Stone & Welbater organization as a 
student with Cape Greton Electric Co, 
Nova Scotia There he 


served as purchasing agent, assistant to 


in the 


Ltd, at Svdney, 


operating exe 
of | it 


itive, and superintendent 


and power 


Later he inage 1 the 


Brockton & 
Plymouth Street Railway Co and did 


electrical gineering work with the 
Lowell organization He spent two years 


Nova Scotia Tramway & 


Co at Halifax as superintendent of the 


with Power 


light and power department and ther 


supervisin the tramway department 


returned to Sydney as man 


of Baton 
1926 


resident 


oO in and 
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ENGINEERED AND CONSTRUCTED BY I BASCO 


A reservoir 


of power This arch dam towering 315 feet above bedrock and the adjacent 


power station were engineered and constructed by Enasco for 
the Pacific Power & Light Company. 
> } Situated on the Lewis River, Ariel, Washington, the Merwin 
for [ le hydro-electric project has a generating capacity of 90,000 
kw— providing a vital addition to the Northwest's huge power 
PA ( TEIC pool. Water used by one of the Merwin units, if operated 
- Pe full load for only 10 hours, would amount to about 1 billion 
. _—_ — gallons, or the present daily consumption of New York City. 
N OR / Hit BS | A semi-outdoor installation—a type in which Esasco has 
pioneered-— Merwin embodies the latest in hydro-electric 
facilities. It is one of four hydro projects designed and built by 
EBASCO in the State of Washington. 

You'll find Espasco’s engineering and technical skills the 
best solution of your design and construction problems— 
whether it’s building a dam or expanding present plant 
facilities. To get the job done quickly and efficiently, 


sat COMer,, call Esasco. 


% 2. 
<* % 


° 


? Wr. * 
° ay! soo . Write for the booklet ‘““The Inside Story of Outside Help” describing 
on . J. 
* 


é , ; ; 
%, si the rnany EBASCO services available to you. Ebasco Services Incorporated, 
"tes const® Dept. M, Two Rector Street, New York 6, N. Y 


Ag praisa Design & Insurance Research 


Budest Construction & Pensions Sales & 


Financial Office Marketing 
Bi siness industrial Modernization systems & 
Studies Methods 


Relations Purchasing 
NCORPORATED 
New YORK . CHICAGO . WASHINGTON, D.C, 


Consulting — inspection Rates & auss 
Engineering 4& Expediting Pricing Trattic 


ESesco Faamwuerh gét hinge Mane anywhere tn The world 
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Stewart Iron Picket and Chain 
Link Wire Fences are being used 
by public utilities everywhere for 
the protection of equipment 
erected outdoors. Both types of 
fence offer many exclusive struc- 
tural advantages you can't afford 


to overlook. Write for catalogue. 


STYLE 3TH CHAIN LINK WIRE FENCE 


Stewart famous All-Beam framework construc- 
tion @ the heaviest and strongest manufac- 
tured. Assures the utmost in protection 


WIRE MESH 
PARTITIONS -- Sectional 


Pit any height or width 
Basily and quickly 
etected When writing 
for prices plense give all 
measurements involved 


STEEL FOLDING GATES 


Made in 
single or 
double gate 
construction 
to fit any 
width open 
ing Prices 
on request 
Please give 
width and 
height of 
opening 


THE STEWART IRON WORKS CO., INC. 
1766 Steweort Biock Cincinnati 1, Ohie 


IRON 
pone 


ase t: 


1931 


went to Vepoo as 


president of El Paso Electric is 
Five later he 


vine president 


years 


Dayton P&L Names Oxley 
Electric Operations Head 


Kenneth G 


manager of 


Oxley has been appointed 
electrical operations for 
Dayton Power & Light Co. He has been 
assistant to the inanager 


Oxley joined the company in 1940 as 


KENNETH G. OXLEY 


became 


a project engineer and later 
ussistant superintendent of the line de 
partment. Before going to Dayton P&l 
Oxley worked for National Gas Pipe 
Line Co, United Light & Powe rvice 
Co, and lowa Electric Light & Power 
to 


Wisconsin Legislator 
Heads Dairyland Co-op 
Wisconsin John FE 


has been elected president of Dairyland 


State Sen Olson 


Power Cooperative, the world’s largest 
reneration and transmission co-op He 


ceeds the late E. J 


verved as 


SMoneman why 
president since Dairyland was 


194] 


wed mn 


n has served on the board of 


since the cooperative 
cretary of the Wisecor 


Cooperative and was pres 


} 


Electric Co 


last vear 


Barron County 


intil his electior 


Thomas Sproule, production 
the Fitchburg Works of 
Welding Divisi 


ed assista 


rthe Fi 


Ralph D. Stauffer, vice president, di- 
rector, and chief engineer of New Eng 
land Gas & Electric 
has been elected president it 
of Profes 
Roy E. Argersinger. 


Association, Carn 
bridge 
the Massachusetts Society 
sional Engineers 
vice president and consulting engineer 
Stone & Webster Engineering Corp, was 


named vice president. 


H. Dudley Swim has been elected chau 
man of the board of The Baker-Raulang 
trucks 


Co maker of industrial 


Clarence M. Taylor was named chair 


man of the executive committee and 


John R. Morrill vice 


swim 


president in 


charge of sales became a di 
rector in 1948 
with the transportation industry for sev 
Tavlor 
vice president of Lincoln 


Morrill has beer 


president in charge of 


He has been associated 


is a former executive 
Electric Co, 
assistant to that 


eral years 


and 
company § vice 
public relations, sales promotion, dealer 


relations, and advertising 


OBITUARY 


Henry |. Harriman 


Henry L. Hat 
New England Power Co. no 
the New England Electric 


iman, 77, co-founder of 


w a part ot 


died 


System 


HENRY |. HARRIMAN 


it Needham, Mass.. on July 4 fe 
in extended 

Active 
Harrin in 


N ew } 


the pressure of public 


in the utility industry { 


etired as 


vears 
ngland Power in 1929 because 
duties His 
held began when 


Chace 


itility 
ind Malcolm ¢ 


mith o i 


ireer in the 
visited the 


trip 


* Souther 
edto New 
vwecthe 


nterest« 


I ngl and and 


t River Power Co 
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of New Hampshire in 1907. The com- 
pany built the first hydroelectric plant 
of the system at Vernon, Vt. After long 
hearings Harriman received permission 
from Massachusetts Public Utilities 
Commission to sell power in substantial 


4 aut fers 
blocks to central Bay State communi- ; . We 
ties. Over the years the system grew E ave it 
to become the largest New England i f 
power utility group, with total consoli- ; iF 
dated assets of $487,076,000 o 
At the time of his death, Harriman ta, 

was vice chairman of the board of the mi a 

New F ngland Power Association. i iy : N 
Harriman was born in Brooklyn in i : Ae 


1872. He held degrees from Wesleyan 
University and New York Law School. ; 
Before entering the utility business, Ms PST ; 
Harriman was associated with the tex er Ri ge oe So 7g y” 
tile industry and patented several Sean Lr eee More than Paper 
inventions for automatic looms : 
Among his public positions, Harriman BSah ty: ee ty i 
served as president of the United States Re 
Chamber of Commerce and the Boston 
Chamber of Commerce, as trustee of 
the Boston Elevated Railway, and as 
employers’ representative of the United 
States at the International Labor Con- 
ference in Geneva 


Dr Trygve D. Yensen, 68, authority on * If you have a fabricating OF processing 
the science of magnetics, died July 2 at ' nS i 

Prestwick, Scotland. He had retired "2! 4 problem involving paper... if you re- 
June 30 from Westinghouse Research ' - 
Laboratories. He was on his way to his quire definite technical characteristics 
native Norway when he was stricken. 
Yensen joined Westinghouse in 1916 
and at the time of his retirement was 
manager of the Magnetics Department. 


and, above all, dependable uniformity, 


it may be worthwhile for you and 
William C. Yates, 72. who retired in at Sf é 

1946 as assistant manager of General ee oy % MOSINEE technicians to get together. 
Electric's industrial control department, ea ; 

died June 23 in Schenectady, N. Y. MOSINEE is not interested so much in 
Yates joined the testing department in : fe ihe oe 

1898 and eight years later was named #: ; terms of volume production as in our 
industrial control specialist in its New 
York office. He returned to Schenec- 
tady in 1913 as commercial engineer in 
the industrial control department. 


ability to render helpful service to man- 


ufacturers in the field of electronics 
Herbert M. Edmonds, 6). division man- ; : ‘ . ; 
ager of the California Oregon Power ACh | and in the electrical goods industry. Our 
Co, Dunsmuir, Calif., since 1921, died er PU ibe we pice 

June 14. A native of Michigan, he ao ae hea paperologists” are at your service for 
started with the power company in Re ance: 6! } 

Yreka. and served with the firm in Bea , consultation. Please write Dept. EW. 
Roseburg, Ore., and Kalispell, Mont. 


Walter J. Clark, former superintendent 
of power, electrical maintenance engi- 
neering, and communication at General 
Electric's Pittsfield, Mass., works, died 
recently in that city. He joined the 
company in 1912 


Charles L. Geiger, former Galion, Ohio, oo Saeaee MOSINEE PAPER MILLS COMPANY > MOSINEE. WIS. 


service director and superintendent of 


the municipal light and power depart- aad eA Essential Saper Manufackurers 


ment, died June 26. 
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MANUFACTURERS and 


Rs als 
abel? 


VISITORS to General Electric Co's Lighting Institute at Nelo Park will get on illuminated 
explenation of what GE does with its dollars. The GE exhibit dollar is divided into five 
sections showing thot 445% of it goes for materials, 39.8% for employees’ wages, 8% for 
toxes and interest, 44% for return to investors, and 3.3% fer reinvestment. L. C. Kent, 
dean of the institute, holds coins to indicote relotive shores of workers and owners 


Allis-Chalmers, UAW Sign 5-Year Pact 
Covering 10,000 at Milwaukee Plant 


halmers Manufacturing Co and not union members at the signing of the 


i l AW ( Ww have sianed i contrac are n 


ot required to join and 

ntract covering 10,000 pro nt members of the union may re 

plover ! e West Allis sig durit i hve-day period fter the 

Milwaukes It provides for entract goes into effect All new em 

! neludes a modified plovees must join the union within 90 

tract is sul f I are hired. They are re 

ratifwatior yt nion mem © pay the initiation fee, unton 

ssessments as a con 
igreement 

the contract in 

the group imsur 

000 te 83.000 


@” 


reduced from 60¢ 
mth to 45¢ an 
und improved 
nery 
orkers retiring at the 
rvice will 
Im per 
security 
had beer 
between the 
mpany and is in effect 


wage reopenin and the unien 
' 


twe vears t ints rosse Wis Spr 


A modified unio op is prov eld » Pa 


ing 


and Gadsen, 


MARKETS 


GE Appliance Sales Up; 
Home Building Credited 


The nation’s home building boom has 
wen given credit for playing an im- 
portant part in the high level of General 
Electric Co appliance sales in the first 
1) 


half of 1950. Such sales were 
higher than in 1949. First and second 
quarter sales ran at about the same 
level. A continuation is expected for 
the third quarter and a slight increase 
is expected for the fourth because of 
Christmas demands for trafhe appli 
ances 

H. | Andrews, vice president in 
charge of the Appliance and Merchan 
dise Department, reports that specula 
tive builders and real estate developers 
in increasing numbers are installing 
complete electric kitchens and laundries 
in homes they have for sale. “Many 
thousands of GE major appliances and 
cabinets are going into this market.” 
The volume of this business is greater 
than ever before. 

“One exceptionally large order from 
a Western builder,” Andrews said, “was 
for 2,000 complete GE kitchens—each 
incorporating a _ refrigerator, range, 
dishwasher, garbage disposer, auto- 
matic washer, and cabinets. Many 
orders are received for 100 or more com 
plete kitchens.” 


Foreign Manufacturers 
Get 2nd Chance at Seattie 


Bids for another large electrical 
equipment contract, ¢ xpected to interest 
foreign manufacturers, have been called 
by Seattle City Light for opening Aug 
16 

The new contract involves six 40 
kw transformers, estimated to cost 
$200,000, for a substation. Bids 

msly had been called, for ope 
Aug 15, for ) ors and butterfl 

ilves for the Ross power plant 

The transformer specihcations 
tain no bar against foreign bids. said 
Paul R. Hendricks. city purchasing 

but st pul ite that the equ pment 
have American standard threads 
and General Electric Co bushings or in 
sulators, or bushings that are inter 
changeable with General Electric. They 
also require a 100¢%, performance bond 


Citv Light found itself the center of 
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Sub-Stations and Power Centers 


Engineered to meet for indoor installations 


Your Exact Requirements 


Not necessary to design or change 
your installation to fit a “standard” 


Any type of primary switch gear. 
Metering—primary or secondary, to suit. 
Secondary breakers, main, branch, or tie. 


interlocked or automatic throw-over. Draw-out or 
stationary types. Magnetic trip, or thermal, or 
combinotion. All incorporated with 

high quality, liberally designed 


Sorgel Air-cooled Transformers 


All factory wired, tested and assembled. Mounted on bil a ee Kv-e. 4600 volt unit sub-station, 
a substantial steel base. Shipped as a single unit or oenoee — a eae ae 
in sections, accurately co-ordinated for easy 


more than one source. Secondaty 
; i d tie breok interlocked 
assembly on the job. . for <m a anata sana aroulh 
ulletin ther unit. Thermal type b 
Sizes up to 2000 Kv-a. All voltages up to 15 KV. aah tae ne ere 


circuit breokers. 


1500 Kv-a. 13,200 volt unit, with primary disconnect, secondary metering, main and branch circuit breakers. 


Sales Engineers in Principal Cities 


SORGEL ELECTRIC CO., 834 West National Ave., Milwaukee 4, Wis. 


Pioneers in the development and manufacturing of Air-Cooled transformers 
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Chain Link Fence is 
the protective fence that protects it 


Copperweld 


self. It mever needs a drop of paint 
No maintenance costs to worry about 
There's no other fence like it. It is 
made of Copperweld Wire—with a 
thick, durable copper covering in 
separably ““Molren-Welded” to a 
strong steel core 

Because of its unique construction, 
Copperweld Fence is rust-proof, cor 
rosion-proof. It provides long lasting 
property protection regardless of at 
mospheric conditions, It stays strong 
and in alignment. It costs less because 
it lases longer. 

Write today for a sample of Cop 
perweld Fence and a copy of our 


new catalog—tree on request 


*Trade Mark 


COPPERWELD STEEL COMPANY 
5M johelo Ave, Glassport, Pa 


This Cut-away Section of Capperweld Wire 
shows why 


COPPERWELD 


an international controversy earlier this 
year when it rejected lower British bids 
for three larger transformers as not 
meeting specifications and gave the 
contract to a United States firm. These 
same British 
will bid again 
concems 


firms have indi ated they 
us have Swiss and Frencl 


GE Grants 3% Pay Boost 


A general wage increase of 3% is 
heing put into effect by General Electric 
Co for almost all of its 160,000 em 
ployees The pay boost, with 4¢ an hour 
as the minimum, begins this month and 
applies to most all workers except com 
pany ofheers. GE emphasized, however 
that the increase would be put into 
fect only where union leaders of em 


bargaining units do not 


SALES ASSIGNMENTS 


COMPANY STAFFS 


General Electric Co's Lamp Department 
has appointed James Roger manager of 
he Rocky Mountain sales district. Roger, 
who has been Virginia district manager, 
will succeed George O. Hodgson, who is 
retiring after 4] vears of service. Willard 
S. Hemker will take over the Virginia office. 


Leeds & Northrup Co, Philadelphia, has 
opened a sales and service office in Seattle 
to serve Washington, Oregon, Idaho, and 
British Columbia. Stratford B. Biddle, Jr, 
s manager of the office, with Ira F. Om- 
wake, Jr, as assistant 


Kuhlman Electric Co, Bay City, Mich., 
has opened a sales office in the Carry Build 
ing, 927 15th St, NW, Washington, D. C., 
under the supervision of G. Webber Knight 


REPRESENTATIVES 


Standard Transformer Co, Warren 
Ohio, has appointed A&A Supply Co, with 
ofices at Albuquerque, N. M., and Abilene, 
Texas, representative for New Mexico and 
northwestern Tex 


Memeo Engineering & Manufacturing 
Ca, lnc, Commack, L. L, N. Y., has ap 
pointed Max I. Miller, Greensboro, N. ¢ 

and James W. Carroll, Charlotte, N. C., 
sales representatives for North and Sout} 
Carolina, respectively 

Electric Products Co, Cleveland, has ap 
pointed K. |. Clishw Associates, distri 

representatives for easter 
southern New Jersey 


and all of Delaware 


Pennsvlvania 
most of Maryland, 


Metals Prices 
July 8, 1950 


COPPER, Conn Vib 

LEAD, NY. tb 

ZINC, prime Western E St Lowis, Ib 
TIN, Straits quel, N Y. Ib 
ALUMINUM, bese price 

NICKEL, bese price 

STEEL billets, Pitts ton 

STEEL scrap, No | heovy Pitts ton 


GOLD SEAL TAPE 


Wet or dry, hot or cold, in an 

weather, Gold Seal sticks to the job 
Tears without raveling. Gives 
tighter, longer lasting joints. Ask 
for Gold Seal Tape — you'll save 
time and trouble. Buy it by the 
carton (10 rolls) or in single roll 

Jenkins Bros. (Rubber Div 100 
Park Ave, New York 17, N.Y 


Donte Bay 
JENKINS 


MADE BY JENKINS BROS. 


MAKERS OF FAMOUS JENKINS VALVES 
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are businessmen 


COLD- 
BLOODED? 


OF COURSE NOT! Literally, their normal body tem- 
perature is 98.6—same as laborers, engineers or any other group 
of people. And, figuratively, they’re no more, or no less, cold-blooded 
—as a group. 


We all know unreasonable generalizations can be dangerously 
false. Common sense and on-the-job experience show us the value 
of dealing specifically with ideas, problems—and people, 


Let’s not make the big—and costly —mistake, then, of generaliz- 
ing on religious or racial groups. Adopt and carry out these common 
sense principles: 


1, Accept—or reject —people on their individual worth, 


Don’t listen to or spread rumors against a race or a 
religion. 


3. Speak up, wherever we are, against prejudice. Work 
for understanding. 


Published in the public interest by: 


McGraw-Hill Publications 
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th exe, 
ee wl 


Combines 
All Four 


EVERY requisite that sound con 
struction needs demand are com- 
bined in Crapo Galvanized Steel 
Strand— 


1. High strength 
2. Ruggedness 
3. Long life 

4. Economy 


The superior tensile strength in- 
herent in steel is utilized to fullest 
advontage in each size and grade 
of this The 


tightly-adherent 


time-proved strand 


heavy ductile 


galvanized coating—applied by 


the famous @rapo process—pro 
vides 


the 


dependable protection to 


stee!, extends the life of the 
strand beyond the normal period 


of replacement 


Specify @rapo Galvanized 
Steel Strand for guys, messenger 
and overhead ground wires! There 
is a size and grade for every prac- 
tical need available for prompt 
shipment 


e. 


ASK YOUR 
JOBBER! 


es! 
@Crapo Products or 
write direct for fur 


ther information! 


INDIANA 
STECCL & WIRE CO. 


MUNCIE NOI ANA 


NEW ELECTRICAL CONSTRUCTION 


A weekly selection of U.S. electrical construction projects announced by private 
and government utility systems involving more than $70,000. Also listed are major 


industrial and construction jobs where electrical work is indicated or implied 


UTILITIES 


Proposed Construction 
Nlaba 
Arizona 


‘ 


I 
Arkansas W 
I A 
oo 
idaho 


‘ 


Indiana 


$250,000 
lowa u 


s ‘ 


M $226,000 
HM Bide M 


Missouart Farmer t 


“ ‘ 
$475,000 


Mo... El Dorade Springs 
$110,006 

Mexico FR 

t I 


New 


£290,000 
North 


\ 
\ 


Carolina 
H 


erth Dakota 
i 
ooo 


Oregen 
H 


£460,000 


Dakota } 
S180 000 


£570, 000 
row ofleld i 


se 0008 
x. Wace 
Ww 


$° 50.000 
‘ ' 


; 


£180 OOF 


Low Bidders & Contracts 


Bur 


Awarded 


Lafayette City 


I 
‘ 


k, eng 


$97,900 


North Dakota 


(a 


INDUSTRIAL, COMMERCIAL & 


Washington 
x § 
wit 


Cc 


Ark 


Mich 


‘ 


hyard 


Portiar 


unt 


$102,197 ti 6 € 
W voming 


( 


addns 


and "Montana 
Elect Aaa 


£493 161 


PUBLIC BUILDINGS 


Proposed Construction 


Little Rock 


Detroit M 


$6,000,000 
Mich... 


Detroit 
in \ 


“ 


\ $10,000,000 


$10,550,000 


‘ 


North Brunswick Twp 


>.560,000 


¥ Kego 


Park 


& e1tseo 
Cleveland 


10,000,000 


Low Bidders & Contracts 


‘ 


Awarded 


Chicago I r I 
n W Harr 
P 
rly Mia t 
£16,000 000 


se & I 
I \ 


y Yonkers s 


$4,000,000 Lat! 


ft 


July 


17 


New Y¥ 
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BOOK REVIEWS 


Steom Turbines and Their Cycies, By J K. Solis 
bur Published by John Wiley & Sons, inc, New 
Y 16. 645 poges, illustrated. Price $9 


By means of this book engineers genet 
ally now will have access to information 
previously available to General Electric en 
gineers and others enrolled in the Union 
College ESMWT program. There is so 
much specifically useful explication about 
the heat balance patterns associated with 
turbines, boilers and their accessories that 
the primary theme is that of accounting for 
every Btu from the appropriate turbine’s 
admission valves all around the circuit to 
the same point. Basic instruction in therm: 
dynamics, the various steam plant cycles 
and flow of fluids precedes the detailed 
analysis of turbine design and perform 
ance. More than half the pages are, hov 
ever, devoted to removing the mysteries 
from heat-balance calculations by refined 
formulation and meticulous explanation 
Naturally the losses in piping, heaters, 
evaporators are treated in precise manner 
as are the miscellaneous deductions of 
heat around the entire circuit. Inciden 
tally, the corresponding techniques for gas 
turbines are incorporated at appropriate 
points. Closing chapters present installa 
tion facts, how to estimate efficiencies and 
heat rates. An appendix “blows up” the 
Mollier Chart to 19 full-page sections for 
inereased accuracy along with abbreviated 
Keenan Ke yes steam rate tables 


Making Capitalism Work By Dexter M Keezer 
and Associates. Published by McGraw-Hill Book 


Co, New York 18 316 pages illustrated Price 
$3.50 


The stake which evervone has in making 
capitalism work and the current interest in 
the encroachment of government upon the 
capitalistic system are both factors making 
this new book exceedingly timely and im- 
portant. Although the book sticks reason 
ably close to fundamental economic theo 
ries, the style of writing and simplified 
illustrations make it easy reading for the 
layman. Of particular interest to the elec 
trical industry is the pointing up of the 
need for “effective effort to obtain sympa 
thetic popular understanding of the quality 
of capitalism's performance and particularly 
of its unique companionship with political 
and personal freedom.’ 


Taxes and Economic Incentives By Lewis H 
Kirwmel. Published by The Brookings Institution 
212 pages. Price $2.50 


Che conclusions reached in this valuable 
contribution to the current problems 
American business suggest that th 


croachment of taxes on incentives is pri 
marily an income tax problem. It is pro 
posed that there be a careful integration 
the federal, corporate, and personal income 
tax. Under the plan proposed in this study 
a single normal tax roughly comparable to 
the present first-bracket rate for the per 
sonal income tax w 1 be applicable to 
all incomes includ corporate profits 
which would be taxed at the s« uree. A goal 
of something like 10% for corporate income 
tax proper is poposed. Unlike many others 
in the business world, the authors take the 
view that sales and excise taxes should be 
revised but should not be sharply reduced 
Like other Brookings Institution publica 
tions, this book is clearly written for easy 
inderstanding by the laymar 
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UTILITY BODIES...BUILT FOR YEARS OF SERVICE 


Steel bodies expressly designed to save wide range of uses for large and small 
time — conserve manpower — provide utilities —- REA’s, contractors, telephone, 
a place for everything. Adaptable to @ water departments, Send for catalog. 


MODEL 86: For mounting on any 4; ton truck MODEL 87: For mounting on any % to ft ton 
chassis with CA dimension of approximately truck chassis with CA dimension ranging 48 
38 inches. 15 separate compartmeats — ligh inches ¢t “hes, 26 sepatate Comparwvents 


compact attractive Sturdy compact practical 


EAGLE MANUFACTURING CO. 


Division of the Four Wheel Drive Aute Ce. 


APPLETON Write today for 


the cumplete cat 
WISCONSIN = 8 of FWD Line 
, Construction and 
Maintenance 
Rquipment -— 6 
wsefal reference 
teok 


SOSOSS SE eVUHESeTSoeee Srecesesosoocosoosses 


An Organization 
of Specialists 


EQUIPPED AND READY TO SERVE 
UTILITIES EVERYWHERE IN 


LINE CLEARING 


Our trained crews, working with the best equipment and under close 
supervision, can do a better job—ond ot FAR LOWER COST-—than most 
compony crews 


Send coupon for brochure illustrating our work, and describing how your 
company can save DOLLARS—and maintain better public relations—by 
utilizing our extensive facilities 


EILAR TREE EXPERTS 


P. ©. BOX 1039—LYNCHBURG 7787—HOUSTON 1, TEX. 
NAME 

TITLE 

COMPANY 

ADDRESS 

CITY & STATE. 





Operatee ON ANY DERRICK TRUCK catatocs - BULLETINS 


Adjustable for clean 


holes to 10 ft. deep @ LIGHTING TEACHING PRO 
GRAM: Two plan books introduce “Liv- 
Interchangeable aug- ing With Light”, a new program for 
8” oO” i teaching about light and sight in junior 
“ ~° diometer high schools, and to school authorities and 
tility executives. Teaching aids include 
Drilis a straight hole s series of three fm strips, six study leaf 
i lets for distribution to students, a teach 
oe oy caaee ass s guide and other educational tools 
= pay ight Better Sight Bureau, 420 
Ave, New York 17, N. Y 
Easy to use—easy to 


transport @®RUST CONTROL For field and 


maintenance men in the light and power 
ndustry, a 6-page engineering data sheet 
has been prepared entitled “Field Infor- 
mation on the Arrest and Control of 
Wirn the Tel-E-Lect Lust.” 


International Rustproof Corp 
Pole Hole Digger, you 127 | Ave, Cleveland, Ohio 


over 
use the same truck and 


crew that sets the pole @ INSTRUMENT RENTAL ‘Rent- 


You can drill a hole any il Instruments” provides technical data 


plac ¢ that you can spot about the instruments as well as about 
the pole derrick. A equipment, supplies, and rental caarges 
single bolt attac hes the Rear or Front aa na . ar w Sor a ——: ae 
digger to the truck; it al . al tea sformer InstruRent al 
works suspended from the derrick. Powered by /, Co, 411 Albee Bidg, Washington 5, D. C 
the truck motor through a power take-off shaft, 

Tel-E-Lect is raised and lowered by the winch 
line. Fits the budget of even the smallest utility, 


and quickly pays for itself. Ask for circular. 


@ SWITCHBOARDS: Units covered in 
Bulletin ISB6149A inclade duplex switch 
boards, benchboards for meter and relay 


wentrated contre and rectifier control 


ECT PRODUCTS, Inc. oabicies ae - ere Mfg Co, 932 8 


i 1 sukee s 


' } MINNETONKA v ' POLIS 16, MINN 
m erteaciecdae meanentsemeetereerte = @ FHP MOTORS: Mlustrative material 


snd data appear in a “Small Motor Cata 


fractiona p motors 


tional. reversible, and synechr 


Barber-Colman ¢ Rockford, 


STEAM TRAPS : Traps for steam, air 
gusoline with pressures te L500 Ib 
well a separators to 6%) Ib, are 


scribed in Catalog 24) There 


“VOLT-TELLING STATISCOPE” protec worker) nisi Miniztt'et int 


Wilkes-Barre, Pa 
when held in any alternating electrical field. Indicotes presence of voltage in AC and Pulsating 
DC Circuits ond in various electrical apporatus 


Pocket-size illustrated above, olse in Stotion and aeiabainstin " " > . 
Overheod Extension types. Thousands in use. Order from Electrical Jobber. Send fer new literature @ VENTILATING Fourteen — broad 

classifications of heating, cooling, and 
MINERALLAC ELECTRIC COMPANY entilating equipment are illustrated and 
MANUFACTURERS OF STATISCOPES, HANGERS, CLIPS, STRAPS, INSULATING AND CABLE-PULLING COMPOUNDS eace Nee * orp a H lg - ave ( xs 

25 NORTH PEORIA STREET © CHICAGO 7, ILLINOIS : 7s ae To 7 
y < Sox ' rringtor 
. TT TS ee Mrz ie 


@ WIRING DEVICES: Cat: 
I follows FI 


If You Are Having Difficulty ag resonate, se 2 


adapter, page 


Resuty- Maintaining Your Mailing Lists... | 0&2: rower ene. 
et 


10 “0-amp switches, | 


Probably ne ether ergenization Is as well equipped as Hubbell, Inc, Bridgeport 


ridge] 


McGraw-Hill te selve the complicated prebiem ef lit 
maintenance during this period of enparalicied change ; : 
In industriel persennel @WIRING GUIDI 
McGraw-Hill Malling Lists cover most majer Inds utains tables 
tries They are compiled from exclusive sources, aod \ g data « 
are based on hundreds of thousends of meil questicn- ractors: requiret 
naires and the reports of @ nation-wide field ste. AR : x 
names are guaranteed aceurate within 2% ' 
wos When planning your direct mall advertising and sales 
Mo GRAW-HILL promotion, consider this unique and economical service 


in relation te your product. Deteils on request 
OURECT MAIL UST STAVICE 


McGraw-Hill Publishing Co., Inc. ee ieee ae 


DIRECT MAIL DIVISION tion motors are pres 
330 West 42nd Street New York, 18, New Yor ' f a large SS -Se4rt 


1400-PRD-198 
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speed-torque curves under various types 
of loading. Electric Machinery Mfg Co 
Minne polis 13, Minn 


@ ELECTRIC FURNACE: Advantages 
and costs of electric melting, and features 
of the Iydro-Are furnace appear in Bal 
letin FY-168. Whiting Corp, Harvey, ID 


with the new 
@ RACEWAY SYSTEM: Catalog 60 COFFING POLE STRAIGHTENER 


lists, describes, and illustrates the Nepex 


duct steel undertloor electrical raceways 
; Reduce hours of work to min- 
system for either new construction oe 


modernization of office and other conmer utes on all pole straightening 
cial structures. National Electric Prod jobs with the new Coffing Pole 
uets Corp, Chamber of Commerce Bldg Straightener. This compact, high- 
Pittsburgh 19, Pa ly portable tool sets up quickly 
-— anywhere jacks bent or 
leaning poles into upright posi- 
tion, holds steadily while base is 


@ SWITCHBS: The latest general cata 
log, N O. lists strument transforme 


“abinets ete ighs, transform > 
abis meee eer tamped Extensions on push bar 
switch combinations, magnetic switche 


apd relay meter test blocks, and othe give choice of any desired length 

switches, panels, and housings. The Pal for all conditions. Attachment 

mer Elect & Mfg Co, Wakefield, Mass with removable pike quickly 
adapts push bar for use on either 

@ FIRE E XTINGUISHERS “ steel or wooden poles 

odie ips > i 


labl 


Without push bar attachment, Ga 
this handy tool becomes a pow- 
erful high-lift jack. Remove up- 
per part from stand and you can 
ery ASH COLLECTOR eset bind poles, pull wire and do the COFFING HOIST «Oo. 
tive folder on the “LR” fly ash collector countless lifting and pulling jobs Danville, ttlineis 

nt information on ze, selection on line maintenance. Find out Lifting Gies © Temporary Cross Arms © Ground At 
ud dimensions. Buell Engineering Ce more about the new Coffing Pole ers * Power Pike Pole © ce bee oe e io 
ne. TO Pine St ew rk 5. N . tae . orery Guy Clamps * Mighty Midget Pullers 
" " we } Straightener and other utility Sieders * Safety-Pull Ratchet Lever Hoists © Quib-Lif 
@ CONTROL TRANSFORMERS Electric Hoists © Spur-Geored Hoists * Differential 
t i ner transformers ribed Hoists and Trolleys 
Tonos cae. tha Sa ea write Depi. =7 ee eee ee eee 
hn Catalog CST 24 re suituble for ‘ 


rat 


maintenance tools listed at the 
right. For complete information 


R 


Racing, are 1152008 SUPERIOR - SUPERIOR - SUPERIOR - SUPERIOR « SUP 


| industrial plants are ewer Check with Superior on 


I 
no000 or 100.000 kea ints 
: 


ty Reller Smith Corp 


TEST BLOCKS 


@® MOTORS Bulletin B-OOl gives 
sembly information and peed-torguc 
es for open drip-proof, squirrel 

% to GOO hp. Star Kimble Fle 
t 2) Bloomfield Ave, Bloomfic 
N. J 


° LIGHTING: “Your Lighting Simpli 
* reviews desirable points that 
escent lamp buyers should remember 
and outlines a new ghting system « 
gned te cut maintenance costs The 


Edwin F. Guth Co. 2615 Washingtor FULL RANGE OF SIZES AND TYPES that will 
Ave, St. Louis 3 save you time and money. Write to... 


@ COMM NIC ATIONS SYSTEMS 
“Power on Syxster 
SWITCHBOARD & DEVICES CO 
CANTON, OHIO 


A subsidiary of 
The Union Meta! Manufacturing Company 
TR ANSFORMI RS 


WO. and 14.400 


SUPERIOR + SUF RIOR « SUP 
RIOR + SUPERIOR: SUPERIOR « SUPERIOR - SUPERIO 
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| 
| 
) 


UNEQUALLED Bienen rit: 


. FOR GooD 
WORKING QU ALITIES 


Power Sieep revisior f the Ar ' 
ca tdard for owt od with 
1950) 
4 


Complex Numbers 


OKONITE Mer ~ 
MANSON tapes Bm 


ELECTRICAL 
SPECIALTIES 


FOR HEAVY 
INDUSTRIAL SERVICE 


FROM STOCK 


chool Lighting 


3-Conductor 
Soldering Angie 
lug Pothead 


Single 
Conductor 
Pothead 


Write for a complete selection of 
RUSGREEN bulletins 


ENDULATORS (POTHEADS) ALL SIZES + ALL 
SHAPES * ALL VOLTAGES © ALL TYPES 
* BUS SUPPORTS © SPLICING KITS AND 
eta INSULATING COMPOUNDS 


ss ee 


UNG 14a cee 


14260 Birwood Avenue * Detroit, Mich 


Induction Heating 


hehe” 


sein WIRE ROPES, 
a Specialist can 
do it better 


ats a iid 
hed ig 3 


a 
—— 
a 

— 


at will give y 

‘ 4 t ery For your 
free copy of “Kuow Your Ropes” write to: Wire 
Rope Sales Office, Wickwire Spencer Steel Divi- 
sion of C_P_&1L, Palmer, Mass 


WICKWIRE ROPE 


A PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
OF THE COLORADO FUEL & IRON CORP 

Wire feope Seles Office & Plant — Palmer, Monoachusetts 

Executive Office — 00 Filth Avenue, New York 18, N.Y 


BRANCHES & DISTRIBUTORS IN KEY CITIES EVERYWHERE 


Specify 


G&W POTHEADS 
I 


RECOGNIZED 
STANDARD FOR 
RELIABLE CABLE 
TERMINATIONS 
SINCE 1905. 


Interchangeable unit parts permit 
use of your preferred special fea- 
tures at minimum extra cost and 
time for shipment. 


G&W ELECTRIC SPECIALTY CO. 

7786 Dante Ave. Chicago 19, lil. 
Represen'otives in principal cites 
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The broad 
to Ter 


Corp. 


Adhesives—-The second compilat« 


in January 1900, bas been mands availa AUTOMATIC 


Test methods covered include: resistance 


f ihesive bonds to che al reagents s 

tas dle " canna . f adnan roe ied i R rN LS a 3 n 
weight per unit ea of dried adhesiy 

lids and liquid resi ve or strip Ss . s 
Smee coe Seas eemenives Sues OF a ARE 
by compresnion loading and in plywoo« 

type constructior There is als A re 


d practice for determining eff 


a nce '- pa he ve : cael te 7 ae . We can take care of almost any Automatic Transfer 
eavage strength of metal-to-met ad Switch requirement ranging from 5 to 1000 amperes 
esives. Coples of this 60-page box ‘ For example, Bulletin 906-1055, as illustrated, is a 

d at $1.25 from Americas 300 ampere unit installed in a specially narrow 


eeang sink vials, 3915 ma panel for a distribution control center 


Standard features on control panels can include 
, ‘ - 

Fuel-Berning Equipment — Fucl-Burnin phase failure protection, indicating auxiliary 
Equipment Dimensions Required tacts, engine starting contacts and push buttons for 
Smoke-Abatement Ordinances provi engine tests, reset to normal and load transfer 
tabulations showing th there no cor Special features include delayed operation, manual 
mon standard as izing of | julp emergency handles, low frequency relay protection 
ment. Twelve tables list requireme Condensed Catalog No 700 gives a comprehensive 
number of representative cities , 

wcture of our work along the line of Automatic 
ude minimum furnace setting heights for 
mechanical underfeed stokers under H.R.17 ransfer Switches and complete Electromagnetic 
necha nic nderfeed stokers under ‘ 
boilers vercentage difference in HRT Control Panels ' 
furna Shee height reouired fron Automatic Transfer Switches 
those recommended by the Stoker Ma! If you require any type of automatic control, write Remote Control Switches 
facturers’ Assoc; similar information for us. Our 60 odd years of broad experience in the 

held of Electromagnetic Controls should be helpful 


Contactors Relays 
Specialized Electromagnetic Controlp 


firebox and compact types of steel boilers 
cast ” bollers inderfeed stokers f 
water-tube bol +, maximum heat releases 


n Btu per hr on tt Goembention 


i 2 We also manufacture a complete line of Solenoid Operated Vaives for 
for underfeed stokers, pulverized coal fir 


Automatic and Remote Control of Liquids and Gases 
ng and ol! firing. There are nine diagra: 


of various type f boller installations 


Shei Sie A Automatic Switch Co. 


397 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
NBS Testing’ f 
and fee achedules appear in Testin 
the Nationel Bureau of Standards. The 
are general deacriptior 
used by the Bureau . 
tricity, me ogy, heat and pow 


BEND PIPE WITH 


Motorized Hydraulic Power! 


trateria 
wer 
thermodyr 


Ballding Regulations 


Great Britain's Regula om This low-cost portable, 
electrically-driven pump 
can TRIPLE your output! 


Sure ull cut costs and make work easier 
when you own Blackhawk Thin-Wall Condui 
Benders, Rigid Pipe Benders and Hydraulic 
Kanock-out Penches. But, you'll do an even bet 
ter job if you hook up this equipment to a 


4 


BLACKHAWK MFG. CO., 
Dept. P-4170 


> 18? \ . 
P-i82 electricaliy-driven hydraulic pump Be Milwoukee 1, Wis 


{ pumping is climinated, producuon 


teples and workmanship improves, too! 


ase ~hanc 

full details and price om P-182 

driven pump and other clec 
equipment 


If you are bending the larger sizes of conduit 
or making moderately extensive imstallations 
you absolutely can't afford to be without a P-182. 
Buy from icading supply houses 


BLACKHAWK 


Address 


Cnty Stats 
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BARKER & WHEELER 


Se sige 
. Byete s We upriles 
see Db . Fact > Os 
Systeme 


Rae 


iooe “ae « 
end tx 


ace, New York (Clty 


BLACK & VEATCH 


Consulting Engineers 


DAY & ZIMMERMANN, INC. 


Ebasco Services incorporated 


ructers Business ( oneultants 


ELECTRICAL TESTING 
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SEARCHLIGHT SECTION 


ENGINEER-DESIGNER-SWITCHGEAR 


Internationally known manufocturer of transmission and distribution equipment 
has need for an experienced switchgear designer to take charge of revitalization 
program of line of indoor and outdoor switches and companion equipment 


through 220 kv. 


This man must combine adrainistrative with design ability and must be familiar 


with industry requirements. 


Only top flight men will be considered 


Also have openings for designers 


Lecetion Middlewest 


GRADUATE ELECTRICAL 
ENGINEER 


for Mid-Alantic Electric Utility Com 
pany. Experience in design and con- 
struction of substations essential. Experi 
ence in transmission line design and 
survey desirable. Permanent position 
with salary according to qualifications. 
Applicant please give age. education 
and experience record. 


P-0825, Electrical World 
330 West 42nd 81 New York 18, N.Y 


WANTED 


GRADUATE ELECTRICAL 
ENGINEER 


For design and development of instrument 
transtormers. Two or more yeors experi 
ence necessary Watthour meter experi 
ence desirable 


If satisfactory, position is permanen! with 
future prospects excellent 


Our staff knows of this advertisement 


PROJECT ENGINEER 


Wanted Experienced Construction En 
gineer for lorge turbo-generator power 
plant on East Coast. Must have recent 
experience in directing operations for 
complete with knowledge of 
sub-aqueous operctions and construc 
tion of docks and watertront facilities 
Write giving tull particulars of educa 
tion, experience and salary expected 


project 


FULL TIME 


SALESMAN 


To travel for small but long-established 
manulacturer of pole line specialties. 
Some knowledge of pole line construc 
tion advisable but not essential. State 
experience and starting salary expect 


ed 


to assist in above program. 


MANUFACTURER'S AGENTS 


Weonted to handle nationelly known line of 
High Voltage Insulators in—-Butte, Montona 
Bowe, Idaho, Albuquerque. New Mexico 


SEND COMPLETE INFORMATION 
RW .7150, } w 


SELLING OPPORTUNITY OFFERED 


tt } 


EMPLOYMENT SERVICE 


POSITIONS WANTED 


ed 


WHERE TO BUY 


ONE 
MAN 
and a MAINCO 
can beat 
2 MEN WITH A CHAIN 


Only $75.00 net F.0.8. Order from 


THE MAINTENANCE CO., INC. 
Dep’. A, 453 W. 42nd St, New York 18, N. Y 


SEARCHLIGHT SECTION 


POSITION WANTED 


U. S. Government 


UNITED STATES I EPART MENT 
THE INTERIOR, Bureau of Reciar 
sealed bids (Specifications N 
e received by Bure 
er, Colorade A 
vmublicly opened f 
va, 13,800- ¢t 
power 

1 Power 

ject Color 

thin 790 days 
Bureau of Rec 
er Federa ‘ 

MICHAEL 


‘ITED 
3} INTER 
bids 


WANTED 


46 KV outdoor, frame rsounted oil circuit 
breakers, electrically operated, 500 M 
KVA minimum, 1,000 M EVA preferred, 
needed early fall. 
Send details 
W.7eRe | 
330 W. 42nd St 


SURPLUS CABLE SALE 
@ Army specs. Wi43—2 conductor £14 parallel 
pair 7 copper strands ea 02/6 dia insutated 
@ 44 conductor copper Okonite Armertite’’—- 
burial without costly conduit. 
@ Field telephone wire WII08. 3 copper, 4 steel 
strands 
@ Pertect condition — large quantities 
JEFF LEE PRODUCTS 


1919 Derry St, Morrisburg, Penna, Phone 6796 


GM DIESEL, 125-H.P. POWER UNIT 


Direct Connected to 2300 volt-60 cycle-Gen- 
erator. This unit wos purchased new, ond has 
hod $00 hours operation. Used for emergency 
only 

PONTIAC POWER COMPANY 
Box 23, Fort Coulonge, P.Q Canada 
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FOR SALE 


1-Phase, 60 cycles 


3—1000 KVA A-Ch 13800-2400 

3— 500 KVA W.-H 13200-240/480 
3— 3060 KVA GE 11500—2300/4000Y 
3— 393 EVA G-E 33000—2300/4000Y 
3-— 333 KVA GE 13800—120/240 
3— 333 EVA GE 11000--2300/4000Y 
3— 333 KVA Wag 4600—115/230 

4— 200 EVA Kuhl 33000-2400 


3-phase, 60 cycles 


1806 KVA Wag 6900—575 

~ 750 EVA W-H 13800-—-460 Dry Type 
150 KVA Penn 33000-2300 
150 KVA Penn 22000/11000-2300 


Mony other items in stock 


TRANSFORMERS WANTED 


Relicthle rewind and repair services 
on all makes of transformers. 


THE ELECTRIC SERVICE CO. 


CINCINNATI 27, OHIO 


SUB-STATION EQUIPMENT 


TRANSFORMERS 


1—7500 KVA G.E. 138,000-41,000, 3 ph 
23333 KVA West. 69000-6900 

1—7000 KVA Al. Ch. 66000-24000, 3 ph 
1.-4500/6000 KVA GE et -33000, 3 ph 
3—1000 KVA West. 66000-——72 

3— 100 KVA West. 44000-—~ 7200/12470 Y 

3 75 KVA GE 44000-2300 4400 
1—5000 KVA GE a 3 ph. 
3— SOOKVA GE 33000.460 

6— 75 KVA Moloney 33000-—2300/6900 
é—- 530 KVA GE. 33000-2300 

4— 450 KVA A.C. 25410/44000—13280/23000 
}— 500 KVA GE. 13800.480 

}— 750 KVA West. 13200--440 

}— 333 KVA GE. 13200—2400/4160 Y 

}— 167 KVA GE. 7200/12400-—240/480 

j—- 100 KVA Moloney 7200 12,470-2400 4160Y 
}—1500 KVA West. 4000-2300, 3 ph. Aute 
}— 250 KVA Al. Ch. 2300—460 


INDUCTION REGULATORS 
3—46 KVA West. 200/400 A. 2300 V 
6—36 KVA GE. 150 A. 2400 V 

2—36 KVA GE. 75/150 A. 4600 V 
3—24 KVA GE. 100 A. 2400 V. 


CIRCUIT BREAKERS 

11200 A. 34.5 KV GE. FKO-339-1000 MVA* 
42000 A. 15 KV GE. FKO-339-1000 MYA" 
i— 600 A 15 KV GE FHKO-139-750 MVA* 
2 600 A. 15 KV West B-28-B-500 MVA** 


Brew, Woltman & Co., Inc. 


52 Church Street New York 7, N. Y. 


FOR SALE 
2 FREQUENCY CHANGERS 


6.E. |—2508 KW & 1--1000 KW both 0.8 PF 
Motors 25 cycle, 2300 welt; generators GO cycie 
4150 V-wye. Complete with switchbeards and con- 
trots. Available at once. 

The Empire District Electric Company 
Joplin, Missouri—Att: Mr. 0. A. P leton 


GENERATOR SET 


Used Fairbanks-Morse $ cylinder, 176 horsepower 

770 RPM. with I25KVA Electric Machinery 

anerator—220-446 volt, 3 phase, Said 
mounted. Only 500 hours. 410,000.00. 

MICHIGAN TRACTOR & MACHINERY CO. 

13801 Lyndon Ave. Detroit 27, Mich. 
Phone: VErmont 7-5000 
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SEARCHLIGHT SECTION 


DIESEL POWER 


IMMEDIATE SHIPMENT 


UNIT CAPACITIES—10 TO 1875 KVA 
A.C.—50 AND 60 CYCLES 


VARIOUS VOLTAGES 


Make Model 
Fairbanks Mocee 33716 
Pairban 


0.C. UNITS ALSO AVAILABLE 


A. G. SCHOONMAKER COMPANY, INC. 


ENGINE DIVISION, $0 CHURCH ST., NEW YORK 7, N. Y. 


FROM AVAILABLE STOCK 


TURBO GENERATORS MOTOR GENERATOR SETS 
Make Desc. 3 ph. 60 %.. 


GE Condeneing—280 the. 18. P. 440 ke 
v3 ph 60 cy—Built 144 i iE “fe We sits, aie rr 
ALCD. Noe Cond. 150 ibe. 1.8. 8/10 00 gee 3300 HI 
ibe. BP. 480 ¥ 3 pb. 60 ey , 600 76 
GE. Now-condensing 150/178 L8.P fo | $83 aoa 


BY? v.3 60 
ses a TRANSFORMERS—60 Cycle 
Ww owse Noe-copdensing— 125/150 ibe Make aut 

L8.P. 5/10 ibe. B.P.-240/4680 Whe Oowo 

¥. 3 ph. 60 cy .o ORC 


AT 
Bene’ 
SYNCHRONOUS CONDENSERS oie 


Make Type Volks Speed 


2400/4150 600 “FREQUENCY CHANGERS 
se ome HEIR OBlm a 28 Res ie 


COMPANY, INC. 


OFFICE & SHOP 
51 Howell St., Jersey City 6, WN. J. 


SLIP RING MOTORS ANSFORMERS 
1—2500 HP G.E. MT 257 RPM 6600¥ } Ph. 27.000¥, 2300 
i— 500 HP GE. MT 720 RPM 2200 ¥ 4150 rs Ph. 2? 
SYNCHRONOUS CONDENSER E. 3 Ph iM 


12000 KVA Whee 720 RPM 2200 V with D.C. Exe L. 3 Ph 


MOTOR GENERATORS 
i—1000 KW G.E. 600 V 514 RPM 2200/4000 V 
t— 300 KW GE. 275 V WO RPM 4150 Voit 4160.240/480 V Pyranet 
2— 150 KW G.E. 125/250 V 1200 RPM 4150 Volt 7 4. £. 2400.240/480 V 
t— 100 KW El. Mach. 1200 RPM 1256/4150 Syn TS KVA Whse 2100 230/155 


Complete Line of A.C. and D.C. Motors and Generators 


CT nae vba? 


<<<<_<<<< 
>>>> > >>> 


GUARANTEED “REBUILT” POWER EQUIPMENT 


SQUIRREL CAGE MOTORS SLIP-RING MOTORS 
| phase, 60 Cytle—220 or 440 Volt 3 phase, © Cycle —220 of 440 Volt MOTOR GENERATOR SETS 
(* 2900 volt or higher (°2200 volt or higher) Ac 
Make Type Speed WP Make 
ANw wa B00 * Wests 
FT-SSGA 1800 650 Wests 
500 
$00 
400 
300 


G.t 
300 1? 2 ALCh 
SEND FOR COMPLETE STOCK LIST 


1324 W. Cermek Road © Chicago 8, 





For the Board of Directors 


To the Editor of Exectmicar. Worwo 

lf available | would like very much 
to have eight additional copies of Exec 
raicat. Wortp of May 22 


*Blueprinting the 


under the 
general heading of 
Future” I consider it important to 


this Ei ecrrical 


place msue of the 
Wortp in the hands of each member of 
our board of directors 
F. B. Culley 
President 
Southern Indiana Gas & Electric Co 


Ind 
(Editors Note 


been 


I vanaville 


To date 86 re quests have 
received from individuals and or 
BR.056 this 


ganizations for reprints of 


issue.) 


Hazards of Star Primaries 
Worip 


A severe outage on our 4.16-ky, 4-wire 


To the Editor of Evectricat 


distribution system has started us won 
dering about the hazards of this type of 
system for city service 

le Greenwood the present electric 
load of 4,500 kw is supplied from a 4+ 
kv circuit through three 2,000-kva trans 
formers their secondaries 


1.16 ky 


grounded In 1940, distribution switches 


with con 


nected star for and neutral 
were incorporated in a metering and 
switching station about 400 ft from the 
M4--4.16-ky Main phase wires 
from supply to substation are 350,000 
1945 
taken out of the primary 
station but was connected within 20 ft 


With one or 


transformer 


station 
cir mils bare copper. In a fourth 
circuit was 
of primary station buses 
all 3-ph 


city are 


two exceptions 


banks in the connected star 
primary and delta secondary 

During construction in March. a 40 
TB wire 


otherwise dead, was pulled up into one 


comnected to the system but 


of the main phase wires ahead of the 


This 


main phase wire down 


switching station burned . one 
As soon as this 
main phase wire was opened ahead of 
the 4.16-kv switching station, 3-ph trans 
former banks in feeder circuits began 


back dead 


phase through delta connected second 


to pumy into the primary 
aries 

Fuses were blown over much of the 
area, particularly in the concentrate¢ 
business bank of three 
100-kva had a 180-kva 


ph capacitor connected within 50 cir 


section One 


transformers 
cuit-feet. The surge literally blew the 
blocks 


pletely te pieces and off the crossarms 


100-amp porcelain fuse com 


letting a high voltage lead swing dowr 


162 


LETTERS TO THE EDITOR 


and burn a hole in the transtormer case 
A second bank 
1.500 


with resultant loss of oil 


of similar transformers circuit 
feet from the above bank had two of the 


blocks 


transformers 


blown off the crossarms 
smaller, the 


Mar-primary 


three 
Where 


ses only 


were 
were blown 
banks 


Transformer fuses as far 


star secondary were, of course, 
not affected 
us 1's, 


total of 19 primary fuses went out. No 


miles away were blown and a 


single phase transformer fuses were 


blown. Service was restored in 1! hr 
t 
We sincerely hope that we 


started 


can get 


discussion about star primary 
connections for city service, as the same 
accident could happen on a main bus 
of a heavily loaded city substation and 
the results would he “out of this world.” 

Fr. W 

Superintendent 


Commissioners of Public Works 


South Carolina 


Chapman 


(,ree nwood 


Anti-Twist Weights 


To the 


We have noted the letters from sev- 


Editor of Exectricat Worip 


eral correspondents regarding anti-twist 
weights for self supporting type 
aerial cable 

French and German line 


equipment manufacturers produced a 


Several 


range of such anti-twist devices prior to 
World War Il, and the writer first saw 
this unit being applied to the installa 
tion of SS type cable in Germany in 
1935 

Attached is from a 
French electrical manufacturer illus- 
standard device. Possibly 
your correspondents and your equip 
rent manufacturers in this country will 


an abstract 


trating a 


he interested in the design shown 
H. W. Biskeborn 
Technical Director 
Kaiser Aluminum & Chemical Corp 
Newark, Ohio 


July 17 


IT 


Thin Concrete Floors 


To the Editor of Evectrica, Worip 
The June 5 ELECTRICAL 

Wonrtp describing the Philip Sporn Sta- 

| am particu- 


issue otf 


tion was quite interesting 
statement Dy 
108, coluran 


larly interested in the 
H. A. Kammer on page 
ene: “instead of conventional wood 
formed concrete floor slabs or steel grat- 
ings, steel decking with a thin concrete 
etc.” I would like 
and any other 
available 


coveTing was used 
to find 
pertinent data that might be 


what was use¢ 
to make a study of cost 


Control Division 


Cochran 


Engineering Dept 
F. L. du Pont de Nemours & ompany 
Wilmington 98, Delaware 


IN REPLY . .. For the 


years we have been using the “Q" deck- 


past five or six 


most of the floors around our 
power houses. We have found that we 
have been able to install the steel dec k- 
ing and pour a light concrete slab on 


ing tor 


top of same for less money than we can 
install the conventional construction, ie 
wood forms on which is poured a rein- 
slat All our 
work 


tracted) is handled on a unit price basis 


forced concrete power 


house construction (when con- 
and invariably the contractors bidding 
our work have submitted a single unit 
price for the construction of wood 
forms. Thus a square foot of floor form 
costs the same as a square foot of more 
complicated form, for example, turbine 
foundation 

Besides making an appreciable saving 
in the cost of the floors we also have 
found that the use of the steel decking 
saves us a great deal of time and money 
in the erection and installation of the 
equipment. If you are familiar with 
power house construction I am sure you 
will that are 
brought about by the erection of, say. a 
and 


floor slabs are not in place at the time 


appreciate the delays 


hoiler other equipment. because 
erection of this equipment is started, and 
the resultant cost of temporary decking 
and planking that has to be installed 
unless the equipment erection held 
up 

H. A. Kammer 

Vice President 
American Gas & Electric 
30 Church St 


New York City 


Service ( orp 


INDEX TO ADVERTISERS 
See Poge 159 
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you can 6 SURE.. 1¢ is 
WU estinghouse 


equipment, 

I automatically 
three steps in re- 
tystem voltage level. 


oe 


WESTINGHOUSE HOUSED CAPACITOR UNITS 


Keep Voltage—-4V2 CQS7S —in line! 


You can be sure of dependable voltage control 
with Westinghouse Housed Capacitor equipment 
You can be sure about savings too, because the 
Westinghouse unit is designed to trim your sub- 
station costs. For example 

A compact design allows for smaller substa 
tion space. . . lower real estate costs 

Factory assembly assures low installation costs 
You need only mount the housing on pads, set 
capacitor units in place, and make 
connections, 

Complete interlocking assures safety to per- 
sonnel 


primary 


shorting and grounding the capacitors 
before housing can be entered. 

A self-contained design saves the cost of in- 
stalling external accessories. 


Savings like these are supplemented by extra 
revenue when good voltage control is main- 


tained at the substation. And 


Westinghouse 
housed equipment with built-in automatic con- 
trol—-responsive to line voltage, load current or 


kva load 


For complete 


assures the finest 

information on Westinghouse 
Inerteen Capacitors, write for Booklet B-4343. 
Address: Westinghouse Electric Corporation, P.O. 


Box 868, Pittsburgh 30, Pennsylvania. j-60723 





HOW KUHLMAN CSPB TRANSFORMERS 
PROVIDE POSITIVE PROTECTION 


POOTEE FvE Gone 
TRansromwen 4 
contacts 
eetente 


Ohi 
ae} 


‘ 
)eaneromwee @ + 


SELOmoenT main 


Here's how the Kuhiman CSPB Transformer operates in 
case of a fault occurring at “X": 


1. Fault current is supplied by the transformers in in- 
verse proportion to the total impedance from each 
transformer 


Transformers A and B, being adjacent to the fault, 
supply the bulk of the fault current. This combines 
with the faule currents supplied by transformers C 
and D, flowing through the bimetals of breakers 2 
and 3. 


At the same time, the fault currents from C and D 
oppose the load currents in breakers | and 4, assuring 
that breakers 2 and 3 will open and isolate the fault- 
ed section. 

With the faulted section isolated, transformers A and 
B will continue to furnish their former share of the 


load through breakers | and 4 to the remaining net- 
work. 


Fault location is easily determined by locating the 
transformers which show a red signal light. 


a 

3 

‘ 
i: 
§ 
a 
i 
® 
& 
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This brand new Kuhlman Bul- 
letin CS-302 describes in ditail 
the features and operational 
advantages of Kuhlman CSPB 
Transformers. Send for it to- 


day! Also available on request 
are new bulletins on Kuhlman 
Conventional, Power, Dry 
Type, Street Lighting and Spe 
culty Transformers 

In high load areas, distribution transformers 


are often banked by connecting both pri- 
maries and secondaries in a closed loop. This 


allows all transformers in the bank to EXPERIENCE COUNTS — THIS IS OUR 56TH YEAR 


“gang up” to supply power to any point 


requiring a sudden increased amount. The 
Kuhlman CSPB Transformer is the ideal 
bank equipment because its “built-in” cir- L 
cuit breakers and other well known safety 


features provide positive protection against KUMLMAN ELECTRIC COMPANY 
concentration of power at fault points, surge BAY CITY, MICHIGAN 
voltage, short time overloads and interrup- EXPORT 


oe 


REPRESENTATIVES: /ntvrnatoma!l Stambard Electr Corporation 


tion to Customer service. 67 Broad Street, New York 4, N.Y. Cable Address, Microphone, N.Y. 





